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Abstract
The purpose of this study was to investigate an older adult’s perspective on the influences of
smart technology on her communication with a family member. The participant in this single
case study was included in a larger, phenomenological qualitative research study that
investigated the impact of smart technology on senior care. She lived alone in a senior living
facility apartment. The participant received smart home sensor technology, which tracked
activity patterns and alerted a designated family member if deviations from typical activity
patterns were detected. The participant also received Amazon Alexa® (2018) as part of the
technology package. In-depth qualitative interviews were conducted with the participant both
prior to installation and post-installation (at 2 and 8 months). The participant’s designated family
member was interviewed at 2-months post-installation as well. The interviews were audio
recorded, transcribed, and coded using NVivo® software. A framework analysis was used to
analyze the data, which included using charting matrix analysis and mapping to identify themes.
Overall, the findings of the study showed that communication between the participant and her
family member did not change with the use of smart technology. The themes that emerged from
the data about why the smart technology did not influence communication included, “I’m just
going on as usual”, “I keep in good contact”, and “I don’t know what the technology is really
going to do for me”. The participant expressed her communication did not change due to a prior
establishment of regular communication, her activities and health remaining the same, as well as
feeling supported by senior living staff and that she didn’t need the smart technology. These
findings were confirmed in the family member interview. The experience of not being changed
by the technology might be explained with application of the Person-Environment-OccupationPerformance (PEOP) and Elderadopt models, in that the participant’s health, communication,
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and social supports were stable at the time smart technology was added to the participant’s
environment. This case study fills a gap in the literature about the knowledge gained from
examining an older adult’s experience over the span of a year, before and during use of smart
technology. An older adult’s adoption and use of smart technology depends on the complex
interaction between the person, their environment, and occupation factors. Occupational
therapists have the training and expertise to consider such factors when making smart technology
recommendations to older adults for aging in place.
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Introduction
The majority of older adults, aged 65 and older, desire to remain living independently, but
issues related to safety and independence make this difficult (American Association of Retired
Persons, 2011). The most common problems experienced by older adults that make it
challenging to live independently at home include difficulty with hearing, vision, cognition,
mobility, and self-care (U.S. Department of Health and Human Services, 2016). These issues
threaten aging in place by resulting in functional limitations in daily activities, such as trouble
with moving about in the home, self-cares, cooking, or home safety. Smart technologies are
thought to be a useful tool to detect these functional issues.
Smart technologies have useful features to track the functional limitations that interfere
with independent living. Smart technologies, also called smart home technologies, are described
as electronic monitoring devices that operate continuously in real-time, and can initiate the
appropriate response independently (Davenport, Mann, & Lutz, 2012). The primary proposed
benefits of smart technologies include their use as both alert systems for purposes of safety, as
well as detection of activity patterns to inform function (Davenport, Mann, & Lutz, 2012). For
example, smart technology that monitors movement patterns through sensor devices may detect a
fall for older adults with mobility impairments or potentially signal to others when changes are
occurring that may lead to a fall (Davenport, Mann, & Lutz, 2012). Through use of these
features, older adults living alone may receive help from others before their safety is in jeopardy.
While smart technologies have many benefits for aging in place, older adults may have
hesitations about their usefulness. A qualitative study conducted by Demiris et al. (2004)
reported that smart technology can benefit older adults by providing emergency assistance,
reminder/alert systems, fall detection and prevention, and medication administration. By
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interviewing older adults, this study found that despite smart technologies’ ability to monitor and
learn patterns of function and take automatic action when pattern deviations occur, older adults
were concerned the potential benefits would be irrelevant if the person receiving the notifications
did not respond appropriately to the smart technology monitoring information (Demiris et al.,
2004). Based on the findings of this study, older adults were concerned about the reliability of
smart technology to inform another person if they needed help, and this was based on a
perception of mistrust regarding the technology (Demiris et al., 2004).
Thus far, no literature exists on the topic of smart technology’s effectiveness in mediating
communication between older adults and another person who is receiving information from the
smart technology regarding the older adult’s well-being. To help promote aging in place for older
adults by use of such smart technologies, it is important to investigate how smart technology
influences the communication between older adults and their caregivers.
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Literature Review
Summary of Literature Search
Prior to conducting the research study, a literature review on the influences of smart
technology on older adults’ communication with family was completed with filters to only
include peer reviewed and full-text articles. Multiple databases were searched including NCBI,
CINAHL, and OTseeker. The following search terms were used: “smart technology”,
“automation”, “home automation”, “communications aids for disabled”, “communication
patterns of older adults”, “older adult”, “seniors”, “frail elderly”, “independent living”, “aging in
place”, “family”, “relationships”, “parent-child relationships”, and “change”.
A total of sixteen relevant articles were found on the topic of smart technology and older
adults’ communication with family. None of these articles directly addressed the question of how
smart technology influences communication between older adults and family. While this
suggests a need for credible research on this topic, the information obtained from the literature
does provide some insight on the perspectives of older adults communicating with family and
older adults’ perspectives on smart technologies.
Older Adults’ Communication with Family
No known research exists regarding older adults’ experiences using smart technology to
communicate with family; however, previous studies have examined older adults’ experiences
communicating with family using technologies other than smart home type technologies, such as
the telephone, or the computer for email or virtual communication. A qualitative, ethnographic
study conducted by Yuan, Hussain, Hales, and Cotton (2015) examined both preferences and
barriers relevant to older adults communicating with family. Yuan, Hussain, Hales, and Cotton
(2015) discovered older adults preferred face-to-face interactions, but communication via
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telephone was the most frequently used means. Authors found that older adults valued
communication via email based on the perception that it is more unobtrusive and more
convenient for family to respond when they are able (Yuan, Hussain, Hales, & Cotton, 2015).
Older adults who used Skype® to communicate with family, a virtual face-to-face communication
service, were comforted to see their family member’s face (Yuan, Hussain, Hales, & Cotton,
2015). Primary barriers to older adults communicating with technology included perceiving both
themselves and their family members as too busy to communicate, as well as concerns about
privacy with the use of technology (Yuan, Hussain, Hales, & Cotton, 2015). Older adults were
leery of putting personal information online or using technology with cameras, feeling
uncomfortable being watched (Yuan, Hussain, Hales, & Cotton, 2015). The majority of older
adults felt skeptical using social media networks, and most who used social media did so to look
through photos and posts of family rather than to interact with family (Yuan, Hussain, Hales, &
Cotton, 2015). Overall, older adults valued connecting with family and preferred means of
communication that were convenient and protected their privacy. Although this study did not
explicitly investigate older adults’ communication with family via smart technology, it does
suggest aspects relevant to the likelihood of smart technology adoption. The findings of this
study suggest smart technology adoption is more likely if older adults feel their privacy is
respected and if using the smart technology is perceived as nonobtrusive to their family’s
routine.
Older Adults’ Perspectives on Smart Technology
Before considering how older adults determine the usefulness of any one technology for
communication, it is important to understand their perspectives on adopting smart technology in
the first place. Demiris et al. (2004) studied older adults’ attitudes towards smart technology and
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found older adults had reservations in adopting smart technology. One concern regarding smart
technology is the potential for invasion of privacy, which was considered threatening to older
adults (Demiris et al., 2004). The results of this study found older adults specifically thought of
smart technology that involved monitoring by use of cameras as too “obtrusive”, but smart
technologies that monitor activity through movement or shadows, and so not able to identify a
person, were more acceptable (Demiris et al., 2004). Their other concerns included the
perception that smart technology decreases human interaction, with the smart technology
replacing services involving caregivers or family members (Demiris et al., 2004). These
reservations are consistent with the findings from a qualitative study by Davenport, Mann, and
Lutz (2012) which also found older adults had concerns regarding smart technology’s impact on
social interaction with their family member or caregiver. The findings of their study showed
older adults valued the human factor of receiving care or support from a person compared to
smart technology, with one participant stating, “with a human being, the human element comes
into it…the fact that my husband helped me get dressed when I was sick, that warms your heart”
(Davenport, Mann, & Lutz, 2012). Alternatively, it was discovered some older adults favored the
idea of using smart technology as a support for aging in place over using caregivers or family in
order to decrease feelings of burden or imposition on caregivers or family (Davenport, Mann, &
Lutz, 2012). It would appear from the literature that older adults are conscientious about
balancing their values of having close relationships with caregivers and family and alleviating
caregiver burden. This complex dynamic influences older adults’ decisions to adopt and use
smart technology.
Older Adults and Smart Technology Adoption Models
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Based on the work of Davenport, Mann, and Lutz (2012), it seems older adult’s adopt
smart technologies in response to a sequence of factors. They investigated factors and
considerations of older adults when making decisions around smart technology and ultimately
developed a decision-tree model to conceptualize this process (Davenport, Mann, & Lutz, 2012).
Their findings indicate one of the first considerations of older adults is to first evaluate whether
there is a need for smart technology by identifying an activity limitation (Davenport, Mann, &
Lutz, 2012). For example, older adults might evaluate a need for smart technology if they have
difficulty with a daily activity, such as getting in and out of the bathtub (Davenport, Mann, &
Lutz, 2012). The next consideration of older adults is to assess for barriers and supports for smart
technology use (Davenport, Mann, & Lutz, 2012). Some examples of barriers for smart
technology use included the determination that the technology was neither a practical nor reliable
solution (Davenport, Mann, & Lutz, 2012). Some examples of facilitators for smart technology
use included a decrease in imposition on family and an increased ability to monitor health
(Davenport, Mann, & Lutz, 2012). While this decision-tree model is somewhat beneficial, other
models might be more useful for understanding the comprehensive process involved in older
adults identifying a need for smart technology.
The Person-Environment-Occupation-Performance (PEOP) model allows for the
consideration of factors beyond that of activity limitations that threaten occupational
performance (Christiansen & Baum, 1991). This model was originally published by Charles
Christiansen and Carolyn Baum (1991) and is useful for occupational therapy practitioners who
work with the older adult population to age in place. Occupational therapists assess the need for
and recommend a variety of assistive technology devices to help older live independently, and
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smart technology falls into this category (Waite, 2015). Therefore, considering aging in place,
the PEOP model seems applicable to older adults’ use of smart technology to age in place.
The PEOP model is used to explain the complex interaction between one’s personal
attributes, one’s social and physical environment, and one’s occupations and performance
(Christiansen & Baum, 1991). This model is applicable to smart technology use for older adults
because older adults’ acceptance of smart technology is dependent upon person and
environmental factors under the PEOP model, and not only occupation factors or activity
limitations like the decision-tree model described by Davenport, Mann and Lutz (2012) (Cole &
Tufano, 2008). Under the PEOP model, older adults’ smart technology use may be prompted by
an identification of an environmental barrier, like poor lighting throughout the home or even a
need for social support (Cole & Tufano, 2008). The PEOP model also allows one to consider the
person factors that influence older adults’ acceptance and use of smart technology such as
personality traits of willingness to learn new information and trust of technology. With this
model, it can be assumed older adults adapt to daily living challenges that pose a risk to
maintaining independence (Christiansen & Baum, 1991). One way older adults may adapt to
daily living challenges is to change how they perform an activity that threatens their
independence, like using a shower chair for fall prevention rather than standing to shower. Smart
technology may help older adults compensate for personal barriers to maintaining independence
as well as increase their social support and connectivity which helps to preserve independence
(Ristau, 2011). For example, if an older adult’s cognition declines (person factor), then changes
to the environment like a stove-top that turns off after a certain amount of time (environmental
factor), can help the older adult function within an environment (occupational performance). The
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PEOP model comprehensively considers person and environmental factors that can be applied to
smart technology and aging in place.
Another model is present in the literature that is similar to the PEOP model in its
complexity and is specific to older adults adopting smart technology to age in place. Golant
(2017) proposed a model called the Elderadopt model that describes the process of older adults
adopting smart technology. Golant (2017) describes the adoption of smart technology as a result
of ongoing dynamic interactions with, reactions to, and assessment of the smart technology that
produces a “new normal” of voluntary integration of the technology. He proposes older adults
may adopt smart technologies in order to compensate for personal or environmental
circumstances posing a risk to maintaining independence (Golant, 2017). In other words, older
adults may adopt smart technology as a coping strategy to age in place over traditional coping
strategies, which might include formal or informal caregiving and/or basic technologies, when an
unmet need regarding maintaining independence is identified (Golant, 2017). The Elderadopt
model states that smart technology adoption is preceded by specific assessments and viewpoints
from older adults, beginning with a primary appraisal of stressors, which may be personal and/or
environmental problems (Golant, 2017). According to this model, older adults are more likely to
adopt smart technology with a perception of unmet needs, an affirmative perception of smart
technology’s effectiveness, usability, and a perceived low risk for the technology being more
trouble than what it’s worth (Golant, 2017). Some examples of potential perceived unmet needs
include dissatisfaction with physical performance of daily activities, poor mental health, social
isolation, or lack of preventative healthcare monitoring (Golant, 2017). After considering their
unmet needs, older adults are more likely to view smart technologies as an alternative coping
strategy to maintain independence if the older adult has an openness to new information, if a
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variety of information sources are already used, and if the older adult has previous experiences
with technology (Golant, 2017). The Elderadopt model of smart technology adoption and use by
older adults is multifaceted and holistic like the PEOP model, and specific to the topic of older
adults adopting smart technology. This makes the Elderadopt model useful in guiding research
on older adults’ concerns regarding the impact of smart technology on communication.
Older Adults’ Experiences with Smart Technology
While models like the PEOP model and the Elderadopt model provide a framework for
understanding the dynamic and complex considerations of older adults’ adopting and using smart
technology, there is little understanding of how older adults specifically experience smart
technology. In order to fully understand the experience of older adults adopting smart
technology, research studies using qualitative methods are warranted. Both phenomenological
and case study designs are useful methods of inquiry.
Applying a phenomenological approach to understanding the experiences of older adults
using smart technology is appropriate because phenomenological research is used to study a
group of individuals and their lived experiences of an occurrence or phenomena and its meaning
(Creswell & Poth, 2013). Case study design is another appropriate research approach that may be
used to investigate older adults’ experiences with smart technology. A case study design is
appropriate because this type of research involves investigating a topic through a single case
within a setting or context to provide in-depth, descriptive thematic outcomes (Creswell & Poth,
2013).
Although studies are present the literature that describe how health monitoring smart
technologies can help older adults live independently, and studies have been conducted
investigating the supports and barriers to older adults adopting smart technology, no studies were
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found in the literature examining how smart technology influences an older adult’s
communication with family. Further, many qualitative studies present in the literature consider
older adults’ perspectives on smart technology only after they have been introduced to the
technology. There is a need in the literature for the longitudinal study of older adults using smart
technology, comparing pre-introduction to smart technology to the use of the technology over an
extended period of time.
Conclusion
Smart technology may support older adults living independently, but previous research
shows older adults have concerns regarding the protection of personal information and smart
technology’s impact on social interactions (Demiris et al., 2004; Yuan, Hussain, Hales, & Cotton,
2015). Some smart technology can monitor and learn movement patterns through motion or
pressure sensors and can alert a designated person if a deviation from the typical movement
pattern is detected (Best Buy, 2018). Older adults may like that smart technology is unobtrusive
to family, only alerting family when the older adults’ activity patterns change. Alternatively,
older adults may dislike the monitoring system of the technology, if it decreases social
interaction with caregivers or family, or if it’s perceived an invasion of privacy. Older adults
have unique preferences regarding communication with family and their decisions around the use
of technology are complex. Case study research regarding how older adults experience
communicating with family using smart technology can provide important information currently
missing from the literature.
The focus of the single case study that was completed for this thesis is to investigate the
perspectives and experiences of an older adult and understand how the smart technology
influenced her communication with a family member. This case study was part of a
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phenomenological study that included 10 participants entitled, “Impact of Smart Home
Technology on Senior Care”. It was determined by the research team that a case study with a
single participant would allow for a close examination of smart technology’s influence on an
older adult’s communication with family.
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Research Methodology
Overview of Research Design
This qualitative case study design investigated the influences of smart technology on an
older adult’s communication with her family member by following one participant over a oneyear period. One case was examined to take an in-depth look to consider smart technology’s
influence on communication with her family member. In-depth qualitative interviews were
conducted, transcribed, and analyzed using NVivo® software. Framework analysis was used to
organize and identify themes.
Participant
This case study examined the perspectives and experiences of a 90-year-old female
participant, who was widowed and lived alone. She resided in an independent living apartment at
a senior living facility and agreed to receive the smart home sensors and Amazon Alexa® (2018)
smart technology.
Inclusion and Exclusion Criteria.
The participant met the inclusion criteria of being over 55 years of age, residing in an
independent living facility, and agreeing to receive the smart technology. The participant would
have been excluded from the study if she had not met the pre-consent screening. A pre-consent
screening was used to determine the participant’s understanding of the research study. The
participant for this case study passed the pre-consent screening and was deemed to have the
cognitive awareness necessary to consent to the study.
Research Tools
The research tools used for data collection included interview and fieldnote guides, as
well as cards with visual representations of daily activities. A semi-structured interview guide
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was used for each of the interviews, both with the participant and her family member. The photo
cards showing visual representations of various daily activities were used with the participant
during the interviews to facilitate the depth of responses. Fieldnotes were used during the
interviews to record contextual data. The interviews were audio-recorded and transcribed for the
data analysis.
Interview guides.
The semi-structured interview guides were informed by included Spradley’s (1979)
concept of descriptive grand-tour and mini-tour interview questions. Some examples of grandtour questions included asking how the participant spends her time during the day or asking the
participant to give a tour of her apartment while describing her typical activities. The mini-tour
questions pertained to specific activities, asking how long she participates in the activity and
with whom she participates during activity. Other examples of mini-tour questions included
asking how often she communicates with her family member or asking what some common
topics of communication with her family member are. An interview guide was created for each
participant interview, and an interview guide was created for the interview with the participant’s
family member (see Appendices A, B, C, and D).
Fieldnote guide.
Fieldnotes were used during the interviews to capture meaningful contextual data. Taking
fieldnotes consisted of writing down researcher observations, impressions, and interpretations on
a notepad throughout and immediately after each interview. Taking fieldnotes is common
practice in qualitative research and can also serve as a back-up if electronic data is lost (Creswell
& Poth, 2013). A specific fieldnote guide was used in this study that prompted the researcher to
distinguish between observations and interpretations, and this can be viewed in Appendix G.
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Activity card sort.
Baum and Edwards’s (2008) Activity Card Sort with structural questions were used
during the interviews. The Activity Card Sort consisted of a stack of photos of people engaging
in activities, and these visual aids were used to prompt in-depth responses to the structural
questions. For example, one structural question asked the participant what activities she currently
did, used to do, and never did (see Appendix H). Another structural question asked the
participant what activities provided her a sense of well-being. Using the Activity Card Sort
allowed the participant to think of her activities in various ways she might not have when
answering questions asked from the interview guide.
Audio recording and transcription.
All interviews were audio recorded and permission was obtained from the participant at
the time of consent. Audio recording was done to ensure exact wording from the participant was
captured to produce the most accurate data analysis outcomes. Once the interviews were audio
recorded, the audio recordings were sent to an external transcription service. Transcription of
qualitative interviews is commonly done in qualitative case study research in order to facilitate
data analysis through coding for themes (Creswell & Poth, 2013).
Ethical Considerations
Investigators obtained study approval from the Institutional Review Board (IRB) at St.
Catherine University. All researchers completed social and behavioral research Collaborative
Institutional Training Initiative (CITI training) modules in order to comply with the IRB’s
applicant and approval process. Further Steps were taken to ensure the protection of the
participant. The participant was de-identified and given a subject identification number at the
time of consent. Audio recorders and fieldnotes were kept in locked bags when data needed to be
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transported from the interview site to the location where the data was stored. The audio recorders
and fieldnotes were stored in a locked cabinet in a locked office of the principal investigator.
Additionally, once the audio recordings were transcribed, the participant’s name and mention of
other’s names were de-identified from the transcriptions.
Research Procedures
The data collection consisted of three in-depth, 90-minute qualitative interviews, as well
as an in-depth family member interview after installation of the technology. The first in-depth
participant interview took place before the technology was installed. It was approximately 90
minutes in length and the participant described her typical activity patterns and typical
communication with her family member.
Next, the participant was provided with two smart technologies, a smart home sensor
package from a technology provider and Amazon Alexa® (2018). The smart home sensors
monitor and recognize activity patterns and can alert a designated person if a deviation from
typical activity patterns is detected. The smart home sensors were installed as a package of
pressure and motion sensors to place around the home. Pressure sensors included a bed sensor
and a chair sensor. Motion sensors included in the package were a bathroom sensor, entryway
sensor, and a refrigerator sensor. The placement of these sensors was determined by the
participant and installed by the company proving the technology. Sensors were placed in areas
the participant commonly used, for example, the chair sensor was placed under the cushion of
the chair she most frequently sat on. Activity of the participant was monitored with these sensors
and the smart home sensor technology established a typical activity pattern after 30 days.
Activity patterns could be viewed on an online dashboard that showed when and how long each
sensor was activated. The dashboard also showed a summary of each day’s activity and labeled
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the daily activity summary as “typical”, “notable”, or “unusual”, compared to the participant’s
typical daily activity pattern. The participant designated her daughter to have access to the smart
home sensor technology dashboard. The participant’s family member could check the dashboard
however often she wanted as well as determine how often she wanted to receive notifications
about the participant’s activity.
In addition to receiving the smart home sensor technology, one Amazon Alexa® (2018)
was installed in the participant’s apartment. Amazon Alexa® (2018) is a voice-controlled device
that can be used to answer questions, socialize, for entertainment, or control other devices around
the home. How the participant used or did not use Amazon Alexa® (2018) was up to her. For
example, the participant may or may not have used Amazon Alexa® (2018) to turn on and off
lights, play music or games, call her family member, or check the weather.
The second in-depth participant interview occurred 2 months after the technology was
installed and the in-depth family member interview also occurred at 2 months post-installation.
The post-installation, in-depth participant interview was conducted to investigate the influence of
the smart technology on activity patterns and communication with the family member. The
purpose of the family member interview was to further collect information on communication
between the participant and her family member and hear what the smart home sensor dashboard
was displaying. Since this study investigates the older adult’s experience on smart technology’s
influence on communication, the family member interview was conducted to help confirm or
contradict the findings from the participant interviews.
The third and final in-depth participant interview occurred approximately 8 months after
the technology was installed. The focus of the 8-month, in-depth interview was the same as the
interview completed at 2-months post-installation. The 8-month interview provided insight to
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how the participant’s perspectives and experienced changed over a long period of time, with the
smart technology assimilating into her environment. Refer to Figure 1 below to see a flowchart
of the data collection timeline.
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Data Collection Timeline
Pre-Installation of Technology
Participant In-Depth Interview:
Collect information regarding the participant’s
communication with her family member before
installation of the technology.
Installation of Technology
Technology Installation
The participant received the smart home sensor
technology and Amazon Alexa® (2018).
2 Months Post-Installation of Technology
Participant In-Depth Interview:
Collect information regarding the participant’s
communication with her family member after
installation of the technology.
Family Member Interview:
Collect information regarding the participant’s
communication with her family member after
installation of the technology.

8 Months Post-Installation of Technology
Participant In-Depth Interview:
Collect information regarding the participant’s
communication with her family member after
installation of the technology.

Figure 1: Flowchart of the data collection timeline.
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Data Analysis
Framework analysis.
Both the participant and the family member interviews were analyzed using framework
analysis, described by Miles, Huberman, and Saldana (2014), to examine, organize, and
categorize the data to identify themes. The framework analysis is growing in use for qualitative
case study analysis in interdisciplinary healthcare research because of its application of thorough
processes (Gale et al., 2013). This approach allows for flexible, yet systematic examination of
data for themes (Gale et al., 2013; Mason, Mirza, & Webb, 2018; Smith & Firth, 2011). The
framework analysis was a suitable data analysis technique for thoroughly examining the
qualitative data to answer the research question in specificity (Smith & Firth, 2011). The
framework analysis consisted of familiarization and coding of the data, identifying a theoretical
framework by creating a charting matrix, as well as mapping and interpretation of the findings.
Data familiarization and coding.
The transcribed interviews and fieldnote data were reviewed line by line independently
by a faculty research investor and me to familiarize ourselves with the data. The interviews were
transcribed and coded with NVivo® software to create coding categories, similar to that of Dobbs
et al. (2008). Because qualitative coding methods are flexible in using framework analysis,
investigators used an inductive open coding methodology from Glaser’s (1978) classical
grounded theory. Classical grounded theory open coding methods were used to add rigor to the
data analysis and was appropriate for the case study design (Chametzky, 2016). This consisted of
labeling each line of the transcripts with a code category. The investigators completed the coding
analysis independently for each interview transcript. We met weekly throughout the coding
process to discuss and compare code categories to examine any discrepancies of code categories
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we had individually identified. The investigators identified very similar code categories. Member
checking with the participant was done after coding analysis of the 2-month interview transcript
to ensure accuracy and validity of the identified code categories as well. Discussing code
categories among the researchers and member checking are considered best practices in
qualitative research for triangulation (Miles, Huberman, & Saldana, 2014; Thorne, 2000).
Theoretical framework identification and charting matrix.
After initial coding with open coding methods, a theoretical framework was identified by
creating a charting matrix of the code categories discovered in the coding analysis. Charting
matrix analysis is considered a useful tool to help display and organize data within the
framework analysis to help determine themes (Miles, Huberman, & Saldana, 2014; Smith &
Firth, 2011). Specifically, an effects matrix was created, described by Miles, Huberman, and
Saldana (2014), which helped condense the data to examine the influence of the smart
technology over time. This involved creating a table with defined rows and columns to organize
quotes from the transcript in the body of the table. Creating the matrix chart table allowed for
categorization of meaningful quotes related to the identified code categories. One axis of the
table was labeled based on the interview the quotes came from, pre-installation of the smart
technology, 2 months post-installation, and 8 months post-installation. Time of interview was
chosen as an axis to compare quotes from pre-installation of the smart technology to postinstallation of the smart technology. The other axis of the table was labeled with the code
categories identified in the initial coding analysis, such as the participant’s mention of
communication with the technology and her relationship with her family member. An example of
the framework analysis charting matrix outline used can be viewed in Appendix I. As quotes
from each interview and emerging themes were analyzed in the charting matrix, mediating
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variables related to the emerging themes were noted, which can be viewed in Appendix J. After
the charting matrix was constructed, mapping and interpretation was done to further understand
the relationships between the code categories and consolidate themes.
Mapping and interpretation.
Mapping and interpretation of the findings was conducted to create relationships between
the variables influencing the emerging themes identified in the charting matrix. Mapping and
interpretation was done by creating a causal network in order to describe the relationship
between the variables. Creating a causal network map consisted of separating mediating
variables which were identified in the charting matrix and labeling them with quotes from the
participant to more genuinely describe the data. A causal relationship diagram was created to
interrelate the variables to identify final themes, and this is consistent with the data analysis
procedure within framework analysis (Miles, Huberman, & Saldana, 2014; Smith & Firth, 2011).
An example of a causal network outline used in the mapping and interpretation process of the
framework analysis can be viewed in Appendix K. Once identified, the final themes and their
relationships were discussed among the researchers. Three qualitative themes on smart
technology’s influence on the participant’s communication with her family member were
discovered through this data analysis process.

SMART TECHNOLOGY AND SENIOR FAMILY COMMUNICATION

22

Results
The results from the framework analysis of the data showed the extent to which smart
technology influenced communication between the older adult and her family member by
familiarization and open coding of the data. The charting matrix determined the influencing
variables on communication. Mapping and interpretation determined the relationships between
the identified variables and their mediating effect on the older adult’s communication with her
family member. The details of the data analysis results are described below.
The results of the framework analysis revealed the participant experienced activities and
communication with her family member as generally unchanged with the use of the smart
technology. Themes emerged from the data related to why communication between the
participant and her family member did not change. The participant explained that her
communication with her family member did not change because her activities stayed the same,
she and her family member kept in good contact, she felt supported by the senior living staff, and
the participant did not feel she needed the technology. These themes were corroborated by the
family member during the family interview.
The key themes were, “I’m just going on as usual”, “I keep in good contact”, and “I
don’t know what the technology is really going to do for me”. The theme, “I’m just going on as
usual”, represented the participant’s reflections that her communication had not changed because
her activities continued as usual. The theme, “I keep in good contact”, embodied the finding that
the participant had a routine of communication with her family member prior to the introduction
of the smart technology, and this routine was maintained after installation of the smart
technology. The theme, “I don’t know what the technology is really going to do for me”,
represented the idea that the participant did not experience any changes in communication with

SMART TECHNOLOGY AND SENIOR FAMILY COMMUNICATION

23

her family member because she did not feel the technology was all that useful to her, in
comparison to the support she receives from her family member and the senior living staff.
I’m Just Going on as Usual
When asked how the participant’s communication with her family member had changed
since installation of the smart technology, she expressed,
“I don’t really think [my communication has changed]. I think it’s gone pretty much as it
had”.
The participant stated neither the smart home sensor technology nor Amazon Alexa®
(2018) affected the communication between herself and the family member. She went on to
further describe the reasoning behind communication staying the same after installation of the
technology, which was in part due to her activity patterns continuing as they had prior to
installation of the technology. The family member could see this from the sensor technology
activity dashboard. The participant stated,
“Well, it (the smart technology dashboard) should show that things are going along
pretty normal. No, [my communication hasn’t changed] because I haven’t had any
problems. I just go on as usual, and [my family member] can see that I’m just going on as
usual”.
The participant’s activity staying the same was verified by her family member in the
family member interview. The family member reported what she saw on the sensor technology
activity dashboard was consistent with what the participant described. The family member
expressed,
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“It's kind of reassuring to see what she's up to. I mean, I can't tell what she's doing, but I
kind of know what she's doing. Only because she's a creature of habit for the most part.
Hers (activity pattern) looks a lot alike most days”.
This perspective from the family member looking at the sensor technology activity
dashboard confirms that the participant’s activities did not in fact change much. The dashboard
showed the family member that the participant’s typical activity pattern continued the same, day
after day. The family member went on to describe what the participant’s typical activities
included and reiterated that her activities continued as usual post-installation of the smart
technology from looking at the sensor technology dashboard.
“So she did some chair time yesterday. Probably the Twins (watching baseball on
TV)…So then she's in her chair until after midnight…'Cus she stays up and watches the
whole game… And then she's in the bathroom. But she doesn't sleep well. And that is not
unusual either. Actually, that's quite usual for her. But she doesn't go out the door in the
nighttime… But hers (participant’s activity pattern) is pretty predictable. She does the
same things most of the time from what I've been able to observe so far, anyway”.
Here is another example of the family member corroborating that the participant’s
activities stayed the same. These quotes represent the participant’s perspective that her
communication continued as usual because she wasn’t having any activity problems, and this
was observed by the family member from looking at the sensor technology activity dashboard.
I Keep in Good Contact
The participant and her family member communicated frequently, before and during the
study, and this did not change much with the addition of smart technology. The participant’s
means of communication did not change much either. The family member of the participant also
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had an Amazon Alexa® (2018) in her own home, which would have allowed the participant to
communicate with her daughter by calling with Amazon Alexa® (2018). Despite the fact the
participant agreed to have Amazon Alexa® (2018) installed and could have used the device to
call her family member, she chose to continue using the telephone as a primary means of
communication with her family member. The participant and her family member communicated
via telephone 3-5 times per week as well as via in-person visits every 1-2 weeks, prior to the
study, and this did not change with the addition of Amazon Alexa® (2018). The participant
expressed the technology did not have a major influence on her communication with her family
member because prior to the study, she and her family member already communicated regularly
regarding the participant’s activity patterns.
“[My family member] knows that I go out of my room to do things downstairs, and if I
change something…I tell her what's going on so that she knows what I'm doing and how
I'm feeling…It doesn't bother me for her to know how my day is going”.
The family member also noted frequent communication between herself and the
participant via telephone. When asked if communication had changed between the participant
and the family member after installation of the smart technology, the family member stated,
“Not much really. When she's bored, she calls me…Oh, yeah, that's normal. She always
does that. In the evening if there's no ballgames and there's nothing else going on then
she calls…. But normally I talk to her on the weekend for sure. And then a few times
during the week unless the Twins (baseball team) are playing”.
It was clear the family member was already kept well informed of the participant’s
wellbeing before the study. This prior establishment of a communication routine influenced
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communication remaining the same. When asked about communication with her family member
regarding her wellbeing, the participant expressed,
“[My family member] and I keep in good contact...I talk to her more often than the
others…I think [the rest of my family] all know pretty much what’s going on with me
because if there’s anything, [my family member] will let them know”.
During the family member interview, when the family member was asked if she was
concerned about the participant’s wellbeing prior to installation of the smart technology, the
family member mentioned she and the participant already frequently talked about the
participant’s wellbeing. The family member responded,
“No [I’m not concerned about the participant’s wellbeing], she always tells me what's
going on. She's always been good about it”.
Here is an example of the family member confirming that because there were no concerns
regarding the participant’s wellbeing, contact between the participant and the family member
remained the same. The participant’s family member also expressed that she was informed of the
participant’s daily activity routine. When asked about the participant’s typical activities, the
family member stated,
“She (the participant) leaves at the same time every morning almost. And is gone about
the same time in the afternoon. She kind of has a routine. She goes down, she does her
exercises in the exercise room. Then she comes back up. Eats something. And then it just
depends on if it's... I kind of know what she does most days. Today she was down playing
cards. So Thursday afternoon she plays cards. I say I know and ... Oh yeah, Friday she
works in the store…Let's see. Mondays, she's got something on Mondays”.
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Despite the addition of smart technology and the information it provided to the family
member about the participant’s activities, it was very clear throughout both the participant and
family member interviews that the participant and her family member communicated with the
same frequency they had prior to smart technology installation. It was also apparent the
participant and her family member communicated about the participant’s typical activities and
wellbeing regularly, and this did not change with the addition of smart technology. Such
statements were consistent in the comparison of interview transcripts pre-installation of the
technology and throughout the study, post-installation of the technology, indicating no significant
changes in communication between the participant and the family member.
I Don’t Know What the Technology is Really Going to Do for Me
It was notable that when asked about communication with her family member after
receiving the technology, the participant remarked that communication stayed the same
specifically because she lived in an independent living facility and had the support of staff
checking in on her, compared to living independently in the community.
“It's not the same living in a place like this as it would be in our own home…I don’t know
what [the smart technology is] really going to do for me…so I figure I really don’t need
it…here we already have people that check up on us…We're checked on [by staff at] noon
every day”.
The participant’s family member also discussed the value of having senior living staff to
support the resident compared to the smart technology. When asked how the family member
viewed the kind of support offered at the senior living facility compared to the smart technology,
she stated,
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“They're not totally the same (support offered by the senior living facility and the smart
technology). If something was wrong, they (the staff) would call me. But the technology
may or may not let me know something is wrong. Depends what's wrong”.
In this quote, the family member agrees with the participant that the senior living staff
provide a reliable support to the participant but expands on the topic by describing how the smart
technology could offer different support compared to the staff.
“I think what this (the smart technology) can catch is what they do in their apartment. Do
they do nothing in their apartment? Is the only time they do anything is when they go
down there?”
Here the family member states the smart technology would be useful in continuously
monitoring the activity of the participant while in her apartment, compared to once per day by
the senior living staff. Although the senior living staff and smart technology were viewed as
offering different supports to the participant, both the participant and the family member
described that the support offered by the smart technology was perceived as unnecessary because
the participant was in good health. In addition to the established support from senior living staff
checking in on her regularly, the participant also described her health as an influencing factor to
her communication remaining the same with her family member. When asked how the smart
technology supports her health, the participant expressed,
“Well, as long as I'm not having a problem, [the technology doesn’t support my health]
…I really haven't had any problems. I haven't been sick. I haven't stayed in bed, you
know...I think it’s gone on pretty much as it had”.
Here the participant describes how her stable health status and maintaining her routine
activity patterns mediated the circumstances that her communication with her family member
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would have been different with the smart technology. The family member agreed that the
participant did not need the smart technology, mainly because the participant was in relatively
good health. When asked if she thought the participant needed the smart technology, the family
member expressed,
“I think it's probably true she doesn't [need the smart technology]...But to this point, she
hasn't had any issues. Like she doesn't have memory problems. She contacts me if she's
having any problem. If she has something going on, she contacts me. Be it money, be it
something with the bank. Something with her health. Something with her prescriptions.
That kind of thing she already contacts me. Her memory is good. But if her memory
wasn't so good then it would be great. It's nice anyway, but it would be great. Because
you would see things like the refrigerator door is left open…But if I knew that she was
having some memory issues and I was seeing the refrigerator alarm is going off. Or the
front door alarm is, then I would be even much more apt to tell this thing to say, "Okay, I
want to know if the front door opens between this and this time. I don't want to just get a
little note. I want to get a ding. I want to know more pieces".
Overall, the participant reported her communication with her family member did not
change much with the addition of the smart technology. She attributed this to her activities
continuing as they had prior to having the technology installed, maintaining the same
communication patterns and routines of informing her family member of her wellbeing, having
good support from staff at the senior living facility who check in on her wellbeing consistently,
as well as being in good health. The interviews with the family member were consistent with the
statements made by the participant. Although communication remained the same with the
addition of smart technology from the perspective of the participant and the family member, the
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family member further discussed how the smart technology could be used to facilitate
communication regarding an older adult’s decline in health.
Additional Findings
Both the participant and the family member agreed, as described earlier, that the smart
technology would be helpful for older adults who lived alone. The family member expanded
upon this idea of how the smart home sensor technology could support older adults who live in
the community or do not have family checking in on them regularly by monitoring gradual
health decline. When asked to compare the support offered by the senior living staff compared to
the smart technology, the family member continued to say,
“For the ones (family) who never see 'em or live somewhere else, I think they would
really appreciate it (the smart technology). They know that the place (senior living
facility) will call them if there's a problem. But I think a lot of people that don't live
anywhere near would be reassured to just look and say, "Oh, looks like they've been busy
today. She's been up and down. Been in and out of the apartment. Or looking and saying,
"Oh, she hasn't left the apartment for..." Or, "Looks like the only time mom leaves the
apartment is to go down and have supper and come back up because she has to do that."
Or whatever. If I saw that kind of pattern ... it would raise more concern. To see the
pattern change quite a bit…I think when you see a pattern and then the pattern changes, I
think that would raise concerns. Because if you don't see them very regularly you don't
see it. And then all the sudden you see 'em and it's like, "Holy crap, what happened?
What happened to mom? I don't get this." But if you have the technology and you watch
it, you can see slowly but surely, the pattern change. And if it changes slowly, not so bad.
But if it changes more abruptly then that would be even more concerning”.
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In this quote the family member expresses the smart technology provides support to older
adults who might not have receive care from senior living staff or family to help track gradual or
abrupt changes in activity patterns. She discusses using the smart technology as a measure to
detect a sudden decline in health, believing the smart technology could provide insight to small
changes in activity that give evidence for concerning changes in health. When the family
member was asked if she thought the smart technology could help with talking to an older adult
about health decline and transition of care, she responded,
“Oh I think so...For a lot of people you'd have to be careful because then it would be,
"Well you're spying on me." If you started saying, "I see you walk out your apartment
door every night in the middle of the night. Where ya going?" I would ask her, but I can
see where the person you're watching or whatever would be not happy about that. If you
address it as an I'm spying on you, that's not good. But if you chat about it once in a
while and you say, "Oh, look at this. I see you ran to the bathroom." Or something like
that, that's different. You can't just all of the sudden say, "Hey." You have to talk about it
along the way and say, "Oh, this is pretty cool, do you see what it's showing?" Or
whatever…You can't do it like you're spying on 'em. But if it's like, "Oh, I look every day.
I just look every day to see that you're up and around and busy." That's different than
saying out of the blue, "What are you doing?"…Yeah, I think it depends definitely how
you use the information you get. How you give it back to them. Rather than accusing or
whatever. You just need to talk about it once in a while”.
Here the family member describes how family viewing data from the sensor technology
activity dashboard could use that information to facilitate a conversation regarding an older
adult’s health status and any noticeable changes in activity and health. However, she describes
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that caution and tact ought to be applied when engaging in such conversations so as to not make
the older adult feel like they are being “spied on”. Further, the family member recommends that
changes in activity and health interpreted from the smart technology should be communicated
regularly and openly between family and the older adult, an interesting insight from the family
member. The family member was not using the smart technology for this purpose with the
participant in this study, but her discussion of others using the smart technology as a health
maintenance tool or preventative measure to support older adults was a key, additional finding.
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Discussion
By using a case study methodology, we can see the complex interaction that takes place
to affect an older adult’s experience regarding smart technology adoption and use. It was
originally assumed that communication would either increase or decrease with use of the smart
technology. It was presumed should the participant’s activity patterns deviate greatly from her
norm, communication between the participant and the family member would increase.
Alternately, if the participant’s activity patterns remained stable, it was thought communication
might decrease, as the family member may have been less likely to directly contact the
participant to be informed about her wellbeing. The findings of the study showed, that although
activity patterns remained stable, neither the smart home sensor technology nor Amazon Alexa®
(2018), affected the communication between the participant and her family member. This was a
surprising finding and provides evidence that the expectations of the researcher did not bias the
findings of this study.
Because it was determined the participant kept in regular contact with her family
member, it can be viewed positively that the participant’s communication with her family
member did not change, since socialization is a key component to older adults’ health (Ristau,
2011). It is encouraging that communication between the participant and her family member did
not decrease even though her family member could see that the participant’s activity was
continuing as usual. Although the main focus of this study was to understand the perspective of
the older adult, future research might investigate the experiences and perspectives of caregivers
or family members receiving the smart technology information. Specifically, future research
could focus on the decision-making process of family members regarding how they interpret and
respond to smart technology information purposed to help older adults age in place.
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The findings of this study were consistent with the Elderadopt model mentioned
previously, regarding smart technology adoption by older adults (Golant, 2017). The Elderadopt
model proposes that older adults are more likely to change their interaction with smart
technology in the circumstance of unmet needs. The participant in this study stated she would be
more likely to find the smart technology effective if her health was declining, if she did not have
the support of the senior living staff, or if her daughter wasn’t already checking in on her. In this
case, the participant’s communication did not change because she did not find herself in a
circumstance of unmet needs.
The family member of the participant in this study also discussed the implications of
using the smart technology for monitoring gradual activity changes that might help to identify a
decline in health. She suggested the sensor technology dashboard information could be used to
facilitate conversations about changes in health status or a transition of care. The Elderadopt
model discusses how smart technology could be used for preventative healthcare monitoring if
this is identified as a need (Golant, 2017). This was not the case in this study because the
participant did not have a decline in activity and so preventative healthcare monitoring was not
needed. Based on the statements of the family member regarding how smart technology could be
used to monitor and prevent health decline, this supports the Elderadopt model that smart
technology can be used over traditional coping strategies if a person was in declining health and
needed preventative healthcare monitoring.
Considering the PEOP model, the dynamic relationship between the participant’s health
and her social environment became a key determinant of the smart technology’s influence on her
communication with her family member (Christiansen & Baum, 1991). Because the participant’s
health was stable (person factor), and because she had continued support from her daughter and
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senior living staff to check in on her (social environment), her communication with the addition
of the smart technology did not change (occupational performance). According to the PEOP
model, a non-change in communication can be expected because the other components of the
model did not change (Christiansen & Baum, 1991). All components of the model are
interconnected and influence one another, so because her person factors stayed relatively the
same throughout the duration of the study, as well as her environment, her occupational
performance in communication also did not change. The PEOP model is useful in explaining
these findings and is relevant to the relationship between the themes the participant identified as
supporting her communication remaining the same. Similar to the dynamic, interrelated
relationship between the components of the PEOP model, there was such a strong connection
between the identified themes and one theme could not be isolated without mention of the others.
Habits and routines were a key factor in the participant’s communication remaining the
same with smart technology. Occupational therapists often consider how habits and routines
influence occupational performance (American Occupational Therapy Association, 2014). The
habits and routines surrounding communication between the participant and her family member
played a role in communication remaining the same, even with the addition of the smart home
sensors and Amazon Alexa® (2018) smart technology. The participant described the habit of
communicating with her daughter about typical activities. Similarly, the participant described
how the senior living staff had the routine of checking in on her every day at a certain time.
Amazon Alexa® (2018) was not adopted as a new way for the participant to communicate with
her daughter, because she maintained the habit of communicating with her daughter via
telephone. These established habits and routines surrounding others communicating with her
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about her wellbeing prior to the addition of smart technology resulted in the participant
continuing as usual in her communication with her family member.
Limitations
This study used a qualitative case study design and results cannot be generalized to
predict other older adult’s experiences with smart technology and its influence on
communication with family. Readers must consider this limitation for a number of reasons. This
case study participant was female, and gender may have influenced her experiences with
communication and smart technology. Also, this participant had previous experience with
technology and regularly used an iPad. Future studies might investigate how gender or varying
levels of prior experience with technology influence both smart technology use and
communication. This study only provides information about one resident from one senior facility
in the Midwest region, and cannot fully inform how other older adults living in other facilities or
other regions of the country will experience communication with smart technology.
Because the primary data collection tool used was qualitative interviewing, response bias
may be viewed as limitation. The participant may have reported that her health and her activities
continued as usual in fear that reporting any problems with health or a decrease in activity may
jeopardize her current living situation. If only the participant was interviewed, it would have
been difficult to confirm if her activities and communication continued as usual, like she
reported. The study addressed this potential limitation by carrying out data triangulation.
Observations were recorded with fieldnotes and these records indicate the participant appeared to
move about the same throughout each stage of the study. Additionally, by conducting the family
interview researchers were also able to corroborate participant reports, from looking at the sensor
technology dashboard information of activity patterns. Fear of moving to a higher level of care
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was not discussed with the participant in this study. Future studies may want to include this
discussion to further examine this as an influencing factor in smart technology adoption.
At the start of this research study, it was thought of as a potential limitation that the case
study data for this thesis came from a larger phenomenological study in that the interview
questions may have biased the participant’s responses. It was quickly discovered that the nature
of the in-depth interviews allowed for rich, thorough responses from the participant about many
aspects of her experiences with the technology. The data being viewed through the lens of my
research question likely did not create bias in the findings.
Recommendations
The new information provided by this case study may be used to guide future research
related to older adults’ use of smart technology. Specifically, the findings suggest researchers
consider how smart technology will be adopted in combination with other supports in place. It
can be better anticipated how an older adult will adopt or use smart technology if information is
gathered about the individual’s current context. Internal contextual factors that should be
considered include personal factors like a need for alternative coping strategies for aging in place
as well as the individual’s openness to using smart technology. External contextual factors to
consider include the social support from family and support that may come from living in a
staffed senior facility, which may outweigh the value of smart technology and negate a perceived
need for the support it can offer. Evaluating the contextual supports in place prior to introducing
smart technology may help to predict the perceived usefulness of the smart technology, and thus,
its adoption.
More research is needed to investigate the use of smart technology and its influences on
socialization and communication among older adults in various settings. Because the adoption
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and influences of smart technology are so dependent upon interrelated factors like the person, her
environment, and her occupations, occupational therapists are positioned to provide expertise in
facilitating the adoption and use of smart technology for older adults. This new understanding,
when examined with other available research may help shape how occupational therapy
practitioners recommend and provide education on smart technology to promote aging in place
with future clients.
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Conclusion
The objective of this qualitative case study was to investigate the influences of smart
technology on an older adult’s communication with a family member. It was originally presumed
that communication between the older adult and her family member would increase if the smart
technology indicated a deviation in typical activity patterns, prompting the family member to
initiate contact to inquire about the older adult’s wellbeing. Alternatively, it was thought that
should the family member be informed the older adult’s activities continued as normal, without
activity pattern deviation, communication between the older adult and her family member would
decrease, because the family member might assume the older adult is well. However, it was
discovered that the communication between the participant and her family member did not
change much. This was due to sustained personal and environmental supports, with which she
was satisfied. The participant expressed that her communication did not change because she was
in good health and so her activity patterns stayed the same, she and her daughter had a routine of
communicating about the participant’s wellbeing, and that she had the support of senior living
staff checking in on her routinely.
It can be viewed positively that the participant’s communication with her family member
did not decrease with the addition of smart technology, as this social interaction is important for
the health of older adults (Ristau, 2011). The findings presented are the experiences of a single
older adult in a specific setting, and factors influencing older adults’ perceptions of smart
technology may vary person to person.
Because occupational therapists are trained in assessing person and environmental factors
similar to the components of the PEOP model, occupational therapy practitioners are competent
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and skilled in making smart technology recommendations that would promote older adults
maintaining independence and aging in place.
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Appendix A
Senior Participant Consent Form

ST CATHERINE UNIVERSITY
Informed Consent for a Research Study: Senior Resident
Study Title: Impact of Smart Home Technology on Senior Care
Researcher(s):

Karen Sames, OTD, OTR/L, FAOTA (PI)
Jennifer Hutson, MS, OTR/L, ATP (Co-PI)
Alvina Brueggemann, PhD (Co-PI)
Marcie Myers, PhD (Co-PI)
Penelope Moyers, EDD, OT, FAOTA (Co-PI)

You are invited to participate in a research study. This study is called “Impact of Smart Home
Technology on Senior Care.” The research team doing this study is led by Karen Sames,
Jennifer Hutson, Alvina Brueggemann, Penelope Moyers, and Marcie Myers from the
Occupational Therapy Department and Women’s Health Integrative Research Center at St.
Catherine University in St. Paul, MN.
The study is about technology in assisted and independent living homes. The technology
includes non-intrusive sensors that provide insight to you and your family into your daily
activities, such as movement and sleep patterns. You and your family members learn about your
activity trends and receive notifications if something changes in what you do during the day.
The technology is designed to help keep people like yourself safe and active in your apartment.
The objective of this study is to learn how the smart home sensor technology influences how you
communicate with your family, friends, and [senior living facility] staff about your activity level
and sense of well-being. This study is important because we want to learn if this kind of
technology can improve your well-being and quality of life. Approximately 50 people are
expected to participate in this research. Below, you will find answers to the most commonly
asked questions about participating in a research study. Please read this entire document and ask
questions you have before you agree to be in the study.
Why have I been asked to be in this study?
You were selected as a possible participant in this study because you live in an independent or
assisted living apartment within [senior living facility] and you are interested in trying the smart
home sensor technology.
If I decide to participate, what will I be asked to do?
If you meet the study criteria and agree to be in this study, you will be asked to do these things:
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You will be asked some questions about your activities and sense of well-being in three
30-minute interviews. The first interview will happen before the technology provider
installs the technology in your home. The second interview will happen about 4-8
months later after you have the technology. The third interview will happen about 12
months later after you have been using the technology for a while.



All interviews are conducted in your home with students and faculty from St. Catherine
University who will notify you in advance when they are going to come interview you.



Once you have had a pre-installation interview, you and your family member will meet
with a sales consultant from [technology provider] so you can decide which equipment
you will want to use. There is no charge for receiving the equipment as it is a part of the
research study. The equipment is installed into your home by [technology provider] and
they will show you how to use it. The equipment is enabled to work throughout the study
and is maintained in working order by [technology provider]. After the study is over, you
and your family can decide how to keep your equipment working through subscribing for
that service with [technology provider] or other vendors at a fee. You may decide not to
use it any more.



If you choose, you can participate in some in-depth interviews and observations in
addition to the three shorter interviews just described. You do not have to do any of these
options to be in the part of the study described earlier.
o If you agree, before you have the technology installed, a St. Catherine University
researcher will meet in your home for a 90-minute in-depth interview to discuss
your daily activities and sense of well-being.
o You could also have us come and observe the consultation with [technology
provider] so that we can understand how these consultations work in helping
people decide what to use.
o We could also observe the installation of the technology when [technology
provider] comes to your apartment, to better understand how the [technology
provider] teaches the use of the technology.
o If you agree, we could interview you in your home up to two more times (90
minutes each) about your experience with the technology after it is installed.



These extra options are spaced out over time throughout the year of the study and occur
at your convenience in your home. You can agree to all of the extra interviews or
observations, or you may just want to do one more interview or just one observation.
These extra interviews are audio taped only if you agree. The audio files are given to you
once we are done so that you keep them if you want them. You also have the right to
review the transcripts of your interview for accuracy.



You may also agree to have your family member interviewed about his or her experience
in using the technology to understand how to stay in informed about your safety and your
engagement in daily activities. You do not have to have your family member interviewed.
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That is your choice. It will be up to your family member if he or she shares what was said
in that interview with you as we respect your family member's right to confidentiality
during the interview.
If you decide to participate in only the three 30-minute interviews, spaced out before and after
you receive the technology, your participation in the study will take approximately 1.5 hours
(plus 1.5 hours total for the consultation and installation from [technology provider]) over the
year of the study. If you decide to participate in all of the interview and observation
opportunities, your participation in the study will take approximately 7.5 hours over the year of
the study. If you decide to do only some of the additional interviews or observations, your time
commitment will be somewhere in between these time ranges.
What if I decide I don’t want to be in this study?
Participation in this study is completely voluntary. If you decide you do not want to participate
in this study, please feel free to say so, and do not sign this form. If you decide to participate in
this study, but later change your mind and want to withdraw, simply notify any member of the
research team and your participation in the study will end immediately. Your decision of
whether or not to participate will have no negative or positive impact on your relationship with
St. Catherine University, [senior living facility] staff, [technology provider] representatives, nor
with any of the students or faculty involved in the research.
What are the risks (dangers or harms) to me if I am in this study?
Risks for being in the study and getting the smart home sensor technology installed in your home
include that you may end up not liking having the technology in your home and interacting with
it. We are here to find out whether you do or don’t like it, and all of your thoughts are helpful.
You decide whether and how you and your family member use the technology. Participation
does not indicate what you do and do not use
By participating in the study you will be asked some questions about your personal life related to
your daily activities, how you communicate about these activities to your family member, and
your sense of well-being. If you don’t want to answer a question, you don’t have to do so and it
will not affect staying in the study. You also decide how many interviews and observations you
want to participate in.
You may not like having your family member being aware, through checking the technology, of
some of your daily activities before you talk about that with him or her. You may stop using the
technology at any time if this bothers you knowing that your family member may or may not
agree with your decisions.
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What are the benefits (good things) that may happen if I am in this study?
A benefit of this study is that you receive the smart home sensor technology, its maintenance,
and its service without cost during the time of the study or as long as you are in the study.
Another benefit is that you keep the technology at the end of the study or if you decide to leave
the study, or if being in the study is too hard or does not work for you. When your participation
in the study is over, you have the option to subscribe to any vendor for
a fee for continued technology service. The benefit of the technology changes after the end of the
study or if you withdraw or are withdrawn from the study in that you pay a fee for service and
maintenance.
Another benefit is that you might enjoy how the technology helps you engage in your activities
and feel safe with your family member knowing about your well-being.
A benefit of the study to society is that we will learn whether you and others in the study
experience better overall care and quality of life through use of the smart home sensor
technology service.
Will I receive any compensation for participating in this study?
Yes. If you agree to participate in the study, you will receive the smart home sensor technology
installed free of charge and will be allowed to keep the equipment even if you withdraw from the
study. The subscription service that monitors sensor readings will be stopped at the end of
participation in the study, unless you wish to pay for the service yourself.
What will you do with the information you get from me and how will you protect my
privacy?
None of the information gathered in the interviews and observations about you or your family
member as individuals will be shared with anyone. All reported data is grouped for all those
participating in the study. Only the researchers from St. Catherine University will know what
you specifically said and have access to data that identifies you. That knowledge is protected
from the rest of the research team, including [technology provider] representatives and {senior
living facility] staff. [Technology provider] and [senior living facility] will only know what
equipment was installed in your apartment.
All audio recordings of interviews will be transcribed and shared with you so that you can verify
their accuracy. Once the transcriptions of interview sessions and the analyses are completed, the
audio file of your interviews will be returned to you, and the audio file of your family member
interview will be returned to them. If you or your family member do not want these files, they
will be destroyed.
Codes tracking back to you to help St. Catherine researchers know what parts of the study you
have completed, and that could identify your answers, are destroyed at the end of the study
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(January 2020). Codes are used instead of your name or social security number being placed on
any of your transcripts, audio tapes, or notes the researcher takes. The codes are protected at St.
Catherine University in a restricted database that only St. Catherine University researchers can
access during the study. The study will have a written report that will discuss the residents and
their families as a group and will not identify names of any residents or family members. This
report helps the public understand the usefulness of the technology for older adults. At the end of
the study, we will offer a 30 minute session in which you can offer feedback on the interpretation
of the results if you wish.
Are there possible changes to the study once it gets started?
If during the course of this research study we learn about new findings that might influence your
willingness to continue participating in the study, we will inform you of these findings.
How can I get more information?
If you have any questions, you can ask them before you sign this form. You can also feel free to
contact the Principal Investigator, Karen Sames at (651) 690-8805 or kmsames@stkate.edu. If
you have other questions or concerns regarding the study and would like to talk to someone other
than the researcher(s), you may also contact Dr. John Schmitt, Chair of the St. Catherine
University Institutional Review Board, at (651) 690-7739 or jsschmitt@stkate.edu.

You may keep a copy of this form for your records.

Contact information if you plan to participate in the study:
Participant Code:

______________

Resident’s name:

___________________________________________

Resident’s phone #:

__________________________

Resident’s apartment #:

__________________________

Family member’s name: ___________________________________________
Family member’s phone #:

__________________________
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Statement of Consent (where participant is able to give informed consent):
My signature below indicates that I have read this information, my questions have been
answered, and I have consented to each aspect of the study where I have signed my initials. I
also know that even after signing this form, I may withdraw from the study by informing the
researchers.
I consent to participate in the following aspects of this study (initials indicate each option where
consent is given):
______

Have a researcher conduct three 30-minute interviews, at the beginning, middle
and end of the study, about my activities and sense of well-being.

______

Have a researcher conduct an in-depth (90-minute) interview with me before the
smart home sensor technology is installed in my home

______

Have a researcher conduct a second in-depth (90-minute) interview with me after
receiving the technology

______

Have a researcher conduct a third in-depth (90-minute) interview with me after
receiving the technology

______

Have a researcher conduct a separate in-depth (90-minute) interview with a family
member of my choosing after I receive the technology

______

Have a researcher make an audio recording of my interviews and then review with
me a transcript of my interviews and provide feedback on the results of the study.

______

Have a researcher observe my consultation with [technology provider] experts on
what the smart home sensor package will provide

______

After the smart home sensor technology is installed, have a researcher observe the
consultation in my home with [technology provider] experts about how to use the
installed equipment

______________________________________________________________________
Signature of Participant

Date

______________________________________________________________________
Signature of Researcher

Date

SMART TECHNOLOGY AND SENIOR FAMILY COMMUNICATION

50

Statement of Consent (where a legal guardian needs to give informed consent): My
signature below indicates that I have read this information, my questions have been answered,
and I have assented to each aspect of the study where I (or my legal guardian) has signed my
initials. I also know that even after signing this form, I may withdraw from the study by
informing the researchers.
I give my assent to participate in the following aspects of this study (initials indicate each option
where assent/consent is given):
______

Have a researcher conduct three 30-minute interviews, at the beginning, middle
and end of the study, about my activities and sense of well-being.

______

Have a researcher conduct an in-depth (90-minute) interview with me before the
smart home sensor technology is installed in my home

______

Have a researcher conduct a second in-depth (90-minute) interview with me after
receiving the technology

______

Have a researcher conduct a third in-depth (90-minute) interview with me after
receiving the technology

______

Have a researcher conduct a separate in-depth (90-minute) interview with a family
member of my choosing after I receive the technology

______

Have a researcher make an audio recording of my interviews and then review with
me a transcript of my interviews and provide feedback on the results of the study.

______

Have a researcher observe my consultation with [technology provider] experts on
what the smart home sensor package will provide

______

After the smart home sensor technology is installed, have a researcher observe the
consultation in my home with [technology provider] experts about how to use the
installed equipment

______________________________________________________________________
Signature of Participant (noting assent)
Date
______________________________________________________________________
Signature of Legal Guardian (noting consent)

Date

______________________________________________________________________
Signature of Researcher
Date
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Appendix B
Family Member Consent Form

ST CATHERINE UNIVERSITY
Informed Consent for a Research Study: Family Member

Study Title: Impact of Smart Home Technology on Senior Care
Researcher(s):

Karen Sames, OTD, OTR/L, FAOTA (PI)
Jennifer Hutson, MS, OTR/L, ATP (Co-PI)
Alvina Brueggemann, PhD (Co-PI)
Marcie Myers, PhD (Co-PI)
Penelope Moyers, EDD, OT, FAOTA (Co-PI)

You are invited to participate in a research study. This study is called “Impact of Smart Home
Technology on Senior Care.” The research team doing this study is led by Karen Sames,
Jennifer Hutson, Alvina Brueggemann, Penelope Moyers, and Marcie Myers from the
Occupational Therapy Department and Women’s Health Integrative Research Center at St.
Catherine University in St. Paul, MN.
The study is about technology in assisted and independent living homes. The technology
includes non-intrusive sensors that provide insight to you about the daily activities of your family
member, such as movement and sleep patterns. You can learn about the activity trends of your
family member and you will receive notifications if something changes in what they do during
the day. The technology is designed to help keep people like your family member safe and
active in their apartment. The objective of this study is to learn how the smart home sensor
technology influences how your family member communicates with you, their friends, and
[senior living facility] staff about their activity level and sense of well-being. This study is
important because we want to learn if this kind of technology can improve the well-being and
quality of life of seniors in assisted and independent living situations. Approximately 50 seniors
and their family members are expected to participate in this research. Below, you will find
answers to the most commonly asked questions about participating in a research study. Please
read this entire document and ask questions you have before you agree to participate in the study.
Why have I been asked to be in this study?
You were selected as a possible participant in this study because your family member has
consented to be in the study and has given their permission for us to ask if you are willing to
participate as well. Your family member was selected as a potential participant because they live
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in an independent or assisted living apartment within [senior living facility] and they were
interested in trying the sensor smart home technology.
If I decide to participate, what will I be asked to do?
If you agree to be in this study, you will be asked to do these things:


Once your family member has had a pre-installation interview with our research team,
you and your family member will meet with a sales consultant from [technology
provider] so you can decide which equipment you will want to use. There is no charge
for receiving the equipment as it is a part of the research study. The equipment is
installed into your family member’s apartment by [technology provider] and they will
show you and your family member how to use it. The equipment is enabled to work
throughout the study and is maintained in working order by [technology provider]. After
the study is over, you and your family member can decide how to keep the equipment
working through subscribing for that service with [technology provider] or other vendors
at a fee. Your family may decide not to use it any more.



After your family member has had the smart home sensor technology installed in their
apartment and you and they have experienced the features of the system, you will
participate in an in-depth (90-minute) interview with a researcher (separate from your
family member). The interview will be about your experience in using the technology to
understand how to stay informed about your family member’s safety and engagement in
daily activities. After the interview, it will be up to you whether you wish to share what
you said in that interview with your family member; we respect your right to
confidentiality during the interview.



If you and your family member choose, you can participate in some observations in
addition to the interview just described. You do not have to do any of these options to be
in the part of the study described earlier.
o If your family member agrees, you could have a researcher come and observe the
consultation with [technology provider] so that we can understand how these
consultations work in helping people decide what to use.
o If your family member agrees, we will also observe the installation of the
technology when [technology provider] comes to your family member’s
apartment, to better understand how the [technology provider] teaches the use of
the technology. You would be welcome to be at that installation if your family
member agrees and you are willing to participate.



You can agree to both of the extra observations, or you may just want to do the interview
or the interview plus one observation. The interview will be audio taped only if you
agree. The audio files are given to you once we are done so that you keep them if you
want them. You also have the right to review the transcripts of your interview for
accuracy.
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If you decide to participate in only the 90-minute interview, your participation in the study will
take approximately 1.5 hours (plus 30 minutes for the consultation with [technology provider])
over the year of the study. If you decide to participate in the interview and both observation
opportunities, your participation in the study will take approximately 3 hours over the year of the
study. If you decide to do only one of the additional observations, your time commitment will be
somewhere in between these time ranges.
What if I decide I don’t want to be in this study?
Participation in this study is completely voluntary. If you decide you do not want to participate
in this study, please feel free to say so, and do not sign this form. If you decide to participate in
this study, but later change your mind and want to withdraw, simply notify any member of the
research team and your participation in the study will end immediately. Your decision of
whether or not to participate will have no negative or positive impact on your relationship with
St. Catherine University, [senior living facility] staff, [technology provider] representatives, nor
with any of the students or faculty involved in the research. Your decision will also not affect
whether your family member remains in the study.
What are the risks (dangers or harms) to me if I am in this study?
Risks for being in the study and using the smart home sensor technology that will be installed in
your family member’s home include that you may end up not liking interacting with the
technology, or knowing more about your family member’s activity levels. We are here to find
out whether you do or don’t like it, and all of your thoughts are helpful. You decide whether and
how you and your family member use the technology. Participation does not indicate what you
do and do not use
By participating in the study you will be asked some questions about how you communicate with
your family member about their daily activities and their sense of well-being, and how that might
have changed after the installation of the smart home sensor technology. If you don’t want to
answer a question, you don’t have to do so and it will not affect you staying in the study, or your
family member. You also decide how many of the observations you want to participate in.
What are the benefits (good things) that may happen if I am in this study?
A benefit of this study is that your family member receives the smart home sensor technology
free of charge, and you are able to monitor the data from that system and receive notifications.
The maintenance of the system and its service will be provided by [technology provider] without
cost during the time your family member is in the study.
Another benefit is that your family member gets to keep the technology at the end of the study or
if they decide to leave the study, or if being in the study is too hard or does not work for them.
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When your family member’s participation in the study is over, you and your family member will
have the option to subscribe to any vendor for a fee for continued technology service. The
benefit of the technology changes after the end of the study or if your family member withdraw
or are withdrawn from the study in that you pay a fee for service and maintenance.
Another benefit is that you might enjoy how the technology helps you monitor the activities and
well-being of your family member.
A benefit of the study to society is that we will learn whether your family member and others in
the study experience better overall care and quality of life through use of the smart home sensor
technology service.
Will I receive any compensation for participating in this study?
No. If your family member has consented to the study, they will receive the smart home sensor
technology installed free of charge and will be allowed to keep the equipment even if they
withdraw from the study. The subscription service that monitors sensor readings will be stopped
at the end of participation in the study, unless your family wishes to pay for the service yourself.
Your lack of participant in the study will not affect whether your family member can stay in the
study. That is their decision.
What will you do with the information you get from me and how will you protect my
privacy?
None of the information gathered in the interview and observations about you or your family
member as individuals will be shared with anyone. All reported data is grouped for all those
participating in the study. Only the researchers from St. Catherine University will know what
you specifically said and have access to data that identifies you. That knowledge is protected
from the rest of the research team, including [technology provider] representatives and [senior
living facility] staff. [Technology provider] and [senior living facility] will only know what
equipment was installed in your family member’s apartment.
The audio recording of your interview will be transcribed and shared with you so that you can
verify their accuracy. Once the transcriptions of interview sessions and the analyses are
completed, the audio file of your interview will be returned to you. If you or your family member
do not want these files, they will be destroyed.
Codes tracking back to you and your family member to help St. Catherine researchers know what
parts of the study have been completed, and that could identify your answers, are destroyed at the
end of the study (January 2020). Codes are used instead of your name or social security number
being placed on any of your transcripts, audio tapes, or notes the researcher takes. The codes are
protected at St. Catherine University in a restricted database that only St. Catherine University
researchers can access during the study. The study will have a written report that will discuss the
residents and their families as a group and will not identify names of any residents or family
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members. This report helps the public understand the usefulness of the technology for older
adults.
Are there possible changes to the study once it gets started?
If during the course of this research study we learn about new findings that might influence your
willingness to continue participating in the study, we will inform you of these findings.
How can I get more information?
If you have any questions, you can ask them before you sign this form. You can also feel free to
contact the Principal Investigator, Karen Sames at (651) 690-8805 or kmsames@stkate.edu. If
you have other questions or concerns regarding the study and would like to talk to someone other
than the researcher(s), you may also contact Dr. John Schmitt, Chair of the St. Catherine
University Institutional Review Board, at (651) 690-7739 or jsschmitt@stkate.edu.

You may keep a copy of this form for your records.

Contact information if you plan to participate in the study:
Participant Code:

______________

Your name:

___________________________________________

Your phone #:

__________________________

Resident’s name:

___________________________________________

Resident’s phone #:

__________________________

Resident’s apartment #:

__________________________
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Statement of Consent:
My signature below indicates that I have read this information, my questions have been
answered, and I have consented to each aspect of the study where I have signed my initials. I
also know that even after signing this form, I may withdraw from the study by informing the
researchers.
I consent to participate in the following aspects of this study (initials indicate each option where
consent is given):
______

Have a researcher conduct an in-depth (90-minute) interview with me after the
smart home sensor technology is installed in my family member’s home

______

Have a researcher make an audio recording of my interview and then review with
me a transcript of my interview and provide feedback on the results of the study

______

Have a researcher observe my family’s consultation with [technology provider]
experts on what the smart home sensor package will provide

______

After the smart home sensor technology is installed, have a researcher observe, in
my family member’s home, my family’s consultation with [technology provider]
experts about how to use the installed equipment

______________________________________________________________________
Signature of Participant

Date

______________________________________________________________________
Signature of Researcher

Date
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Appendix C
Overview of Interview Guides and Pre-Installation Interview Guide

This interview guide is based on the work of Spradley (1979).
First In-Depth Pre-Installation Interview Script

Hello my name is ______. I am a student, or researcher from St. Catherine University. You gave
permission for me to talk to you and your family member about the activities you do every day. I
want to learn about the way in which you talk about these activities and your sense of well-being
with your family members. Here is information about me, St. Catherine University, and my
contact information. You should already have this information so you may not need this again. Is
this still a good time for us to have this conversation?
Tell me what you remember about this study and I will answer any remaining questions for you.
(Go to pre-interview consent understanding questions).
If passes questions, proceed with interview. If the resident does not pass, state: We need to
reschedule your interview for another time when we can talk more about the research and its
purpose. When may I come back?
Recall what you say is never identified directly to you and only appears as group findings to help
us understand the way in which residents experience the use of smart home technology.
[Technology provider] will provide you and your family member the technology after this
interview is completed. I will work with [technology provider] to schedule their Care Advisor
experts to consult with you and your family members about the technology. I will also schedule
workers, called the [technology provider], to install your equipment. I or one of the other
students or researchers may return to visit you when you talk to the Care Advisor experts after
your equipment is installed. We would like to observe how those consultation processes go for
you. You will know in advance the name of the researcher or student who will be coming. In
some cases, because of busy schedules, the consultants may talk to you and your family without
us observing.
For me to remember what you tell me, I will be taking notes. Additionally, I am going to use an
audio recorder so that I remember our discussion. I will bring back the transcript when it is ready
so that you can review it and keep a copy. Once we have finished all our interviews, I will give
you the audio file to keep if you want it. Do you have any more questions about the process?
Now let’s get started. I will be asking you about your daily activities. Feel free to give me as
much information as you want. I may ask follow-up questions to make sure I understand, but at
any time you can ask to move on to other questions or to end the interview. The interview is
scheduled to last 1 hour and 30 minutes.
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2nd in-depth interview post-installation Script
Hello my name is ______. I am a student, or researcher from St. Catherine University. I talked to
you in another interview (or ____, my colleague talked to you previously) and I am back to talk
to you some more about those activities you do and your sense of well-being. Here is
information about me, St. Catherine University, and my contact information. You should already
have this information so you may not need this again. Is this still a good time for us to have this
conversation?
Tell me what you remember about this study and I will answer any remaining questions for you.
(Go to pre-interview consent understanding questions).
If passes questions, proceed with interview. If the resident does not pass, state: We need to
reschedule your interview for another time when we can talk more about the research and its
purpose. When may I come back?
For me to remember what you tell me, I will be taking notes. Additionally, I am going to use an
audio recorder so that I remember our discussion. In fact, I have brought back a transcript from
before. I would like you to read through it and make sure we captured what you wanted to tell us.
(May need to read the transcript). Just like last time, when we get finished with this interview, I
will bring back the transcript when it is ready so that you can review it and keep a copy. Once we
have finished all our interviews, I will give you the audio file to keep if you want it. Do you have
any more questions about the process?
Now let’s get started. I will be asking you more about your daily activities than we might have
the last time, particularly discussing how the equipment has changed things for you. Feel free to
give me as much information as you want. I may ask follow-up questions to make sure I
understand, but at any time you can ask to move on to other questions or to end the interview.
The interview is scheduled to last 1 hour and 30 minutes.

3rd in-depth interview post-installation Script
Hello my name is ______. I am a student, or researcher from St. Catherine University. I talked to
you in another interview (or ____, my colleague talked to you previously) and I am back to talk
to you some more about those activities you do and your sense of well-being. Here is
information about me, St. Catherine University, and my contact information. You should already
have this information so you may not need this again. Is this still a good time for us to have this
conversation?
Tell me what you remember about this study and I will answer any remaining questions for you.
(Go to pre-interview consent understanding questions).
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If passes questions, proceed with interview. If the resident does not pass, state: We need to
reschedule your interview for another time when we can talk more about the research and its
purpose. When may I come back?
For me to remember what you tell me, I will be taking notes. Additionally, I am going to use an
audio recorder so that I remember our discussion. In fact, I have brought back a transcript from
before. I would like you to read through it and make sure we captured what you wanted to tell us.
(May need to read the transcript). Just like last time, when we get finished with this interview, I
will bring back the transcript when it is ready so that you can review it and keep a copy. Once we
have finished all our interviews, I will give you the audio file to keep if you want it. Do you have
any more questions about the process?
Now let’s get started. I will be asking you more about your daily activities than we might have
the last time, particularly discussing how the equipment has changed things for you now that you
have had it for a longer time. Feel free to give me as much information as you want. I may ask
follow-up questions to make sure I understand, but at any time you can ask to move on to other
questions or to end the interview. The interview is scheduled to last 1 hour and 30 minutes.
Analysis post-installation Script
Hello my name is ______. I am a student, or researcher from St. Catherine University. I talked to
you in another interview (or ____, my colleague talked to you previously) and I am back to talk
to you some more about those activities you do and your sense of well-being. Here is
information about me, St. Catherine University, and my contact information. You should already
have this information so you may not need this again. Is this still a good time for us to have this
conversation?
Tell me what you remember about this study and I will answer any remaining questions for you.
(Go to pre-interview consent understanding questions).
If passes questions, proceed with analysis discussion. If the resident does not pass, state: We
need to schedule instead a structured interview like you did in the beginning of the study, sort of
like a checklist. We are changing our plans because we need to talk to you another time about the
purpose of the study. When may I come back?
I have brought back a transcript from before. I would like you to read through it and make sure
we captured what you wanted to tell us. (May need to read the transcript). Today, I will give you
the audio file to keep if you want it. (Note whether resident takes audio file)
Now let’s get started. I will be asking you to give me your thoughts about what we have learned
from talking to you and others. If you agree with what we learned, you can tell us that. If you
don’t, please tell us about that and help us incorporate in our data the way you think about things.
In this way, you are helping us understand more clearly. I will be taking notes but will not be
using an audio tape.
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Initial Pre-installation interview, 2nd and 3rd interviews post-installation Questions
for the resident with No Previous Analysis Available. Family version occurs
post-installation.
A. Grand Tour Questions (The interviewer typically selects one of these)—p. 86
1. Tell me how you spend your time during the day.
2. Give me a tour of your apartment and tell me about the activities that you
do there.
3. Give me a tour of the facility and tell me about the activities that you do
there.
4. Instead of giving actual walking tours, the resident may draw in a floor
plan or a create a list of locations where the activities occur.
5. Post-installation questions only: Give me a tour of the equipment and
show me how you use it. When you look at the information from the dash
board, what do you think about?
6. Family version: Tell how your relative spent his or her day prior to the
installation and whether this engagement in activity has changed after
installation.
B. Mini Tour Questions (The interview typically selects a single question with
probes when there is time)—p.88
1. Tell me more about the activity you just indicated you do (Possible
probes: how long you do the activity, with whom, and where, etc.).
2. Tell me how you let your family know about the activities you do every
day (Possible probes: when they visit or you visit them, going out
together, phone calls, etc.)
Probe: How regularly do those conversations occur?
3. How does your family know about your sense of well-being or happiness
in terms of your activity engagement?
Probe: How might those conversations occur?
4. Post-installation questions only: How has your activities changed since
installation of the equipment? Describe the change.
5. Family Version: Describe in detail an activity your relative has changed
they way they do it because of the installation of the technology. Has that
change also changed they way you and your relative talk about the
activity?
Initial Pre-installation interview, and 2nd and 3rd interview post-installation
questions for the resident with domain analysis completed of other residents or
family members.
A. The interviewer may skip the grand tour questions.
B. The interviewer may ask one or more mini tour questions at the beginning or
the end of the interview. Mini tour questions can be asked as a question to
gain knowledge about the resident; or the mini tour question can be derived
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from the transcript of others. Good to start with min tour questions to develop
rapport.
C. Post-Installation interviews only. Mini tour questions can be asked as a
question to gain knowledge about the resident; or the mini tour question can
be derived from the transcript of others. How has your activity engagement
changed since installation of the equipment? Others have described changes in
this way. How does that change apply to you?
D. Structural questions targeted to resident because others talk about this. The
goal is to see if it true for this resident. Should mix these questions up within
the follow-up of the mini tour questions so that you are not asking these in a
way that is one after the other.
1. Cover term questions (family version substitutes “you” with the name of
the relative or the familial relation)
Are there different kinds of things you do in the morning? Afternoon?
Evening? Weekend?
Are there different places to eat your meals here?
Are there different ways you feel a strong sense of well-being?
Are there different ways you talk to your family member about what
you do during the day or week?
Post-installation questions:
Are there different kind of activities you do now that the equipment
has been installed that you did not do before?
Are there different ways you talk to your family member than you did
before now that you have the equipment?
Are there different ways your sense of well-being has been affected
since the installation of the equipment?
2. Included term questions (often awkward so can skip these)—Does not
typically have a family version but the post-installation question may
be useful.
Is bingo, cards, checkers (activities taken from transcripts) all the same
kind of a thing? (Informant might say, yes, they are activities you play
with others. If the informant just says yes, ask what they would name
this list.)
Post-installation Questions
Do you do any activities that are specifically related to the technology?
Describe those. How would you label them?
Family version: Does your relative do any activities that are
specifically related to the technology? Describe those. How would
your relative label them or refer to them?
E. The interviewer may ask other Structural Questions—picking one or several;
words are selected from transcripts of other interviews.
1. Domain verification questions
What kind of activities do people do here in this facility? Family
version: In what kinds of activities do people who live in the facility
with your relative engage in during the day?
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Post-installation question:
Do other people who have this technology now engage in activity
differently? If so, how? How would you describe these kinds of
differences?
Included term verification question. No Family version
Is X activity a kind of ____________ (Is Bingo a kind of social
game?). Tell me about other activities that are a kind of
______________ (social game).
Post-installation question:
Is X activity that you now do after installation a kind of________.
Sematic relationship verification questions.
Would residents who live here ever say that X activity is a kind of
___________. (e.g., would they ever say that bingo is a kind of social
game?) If not, what would they say?
Family Version: Would your family member ever say that X activity
is a kind of ______________?
Post-installation question
Would residents who live here ever say that new activities related to
the installed technology is a kind of _______________. If not, what
would they say?
Family version: Would your relative ever say that new activities
related to the installed technology is a kind of _______________. If
not, what would your relative say?
Native language verification questions.
Would residents here refer to bingo as an activity? If not, what would
they call it? Bingo is a ______.
Family Version: Would your family member refer to bingo as an
activity? If not, what would your family member say?
Post-installation question
Would residents here refer to using Alexa as an activity? If not, what
would they call it?
Family Version: Would your relative refer to using Alexa as an
activity? If not, what would he or she call it?
Substitution frame questions
Select an original statement from a transcript. “Others find _______
(reading books) gives one a sense of well-being.”
What gives you a sense of well-being?
Family Version: What gives your family member a sense of wellbeing?
Post-installation question
Others find using Alexa gives one a sense of well-being. Would you
say that? Why or why not?
Family Version: Others find using Alexa gives one a sense of wellbeing. Would you say that is true of your family member? Why or why
not?
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F. Card sorting may take the place of structural questions, or may be interspersed
with structural questions. The cards have pictures of activities. You can do as
many rounds as you might have time for. BE AWARE that some residents
will have cognitive difficulty with card sorting that occurs too many times in a
row with a new set of instructions. Family Version: Change the card sorting
so the family member is attempting to identify activities his or her relative
does.
1. The interviewer might say, pick out all the activities that you currently do.
Put the ones you do into groupings that are alike. Tell me how each
grouping is alike.
2. Now, pick all the activities from each group that make you feel a strong
sense of well-being.
3. What do you say about each of these activities that give you a sense of
well-being to your family member? Family Version: What does your
relative say about these activities to you in terms of his or her sense of
well-being.
4. Now pick from the remaining activities in the groups and pull out the
activities you have to do but do not like to do. Explain what keeps you
doing these activities? How do you talk about these to your family
member?
5. Now go through the activities you don’t do in the other stack, and pull out
those activities you only recently stopped doing. Explain why you do not
do those any more. Would you ever do them again if you could? Have you
told your family you might like to do them? Or, could you ask your family
to help you do them?
Family Version: Now go through the activities your relative does not do
in the other stack, and pull out those activities your relative only recently
stopped doing. Explain why your relative does not do those any more.
Would your relative ever do them again if he or she could? Has your
relative ever told you that he or she might like to do them? Or, has your
relative ever asked you to help you do them?
Post-installation card sort
6. Pull out activities from the stack that you don’t do now because of the
technology. How are these activities alike? How are they different?
7. Family Version: Pull out activities from the stack that your relative does
not do now because of the technology. How are these activities alike?
How are they different?
8. Pull out activities from the stack that you do now because of the
technology. How are these activities alike? How are they different?
9. Family Version: Pull out activities from the stack that your relative does
now because of the technology. How are these activities alike? How are
they different?
Initial pre-installation interview, and 2nd and 3rd interview post-installation
Questions with taxonomic analysis data available
A. Contrast Verification Questions
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1. I am interested in the kinds of decisions you make to engage in a particular
activity. Would you say that doing X activity requires a different kind of
decision than doing X? Describe the different way you make decisions.
(Might discover that getting dressed requires waiting for the staff or
spouse to help; where one can turn on the TV to one’s show only after
returning from breakfast).
Family Version: I am interested in decisions you have helped your
relative make. Would you say X activity required you to help with the
decision for your relative to participate? List other activities that required
you to help with the decision for your relative to participate? How were
these decisions alike or different?
Post-installation questions
I am interested in the kind of decisions you make to use the technology.
What are the decisions you make to use Alexa? How are these decisions
alike or different?
Family Version: I am interested in the kind of decisions your relative
makes to use the technology. What are the decisions your relative makes
to use Alexa? How are these decisions alike or different?
2. Can use Card sorting to do contrast verification; BE AWARE of too much
cognitive demand when sorting too many different ways.
a. Have the resident pick out activities he or she currently does.
b. Have the resident sort these activities into like categories.
c. In one stack of like activities. Pull out two cards and ask how they are
different; pull out three cards and ask how they are different
Family Version: Have the family member pick out the activities the
relative has talked to him or her about. Put into like categories. In one like
stack, ask how two are different, or three are different.
Post-installation questions
a. Pick out two activities you do that are affected by the technology.
How are they alike or different. Pick out three, how are they alike or
different?
b. Family Version: Pick out two activities your relative does that are
affected by the technology. How are they alike or different. Pick out
three, how are they alike or different?
3. Twenty Questions Game No Family Version; No Post-Installation
Version
a. Spread out each activity card face up
b. The interviewer says I would like you to ask me questions to see if you
can guess which activity I am thinking about. You can only ask me yes
or no questions. You can’t simply point to the card and say is this the
one?
c. The resident might say, are you thinking of an activity that we do
together outside?
d. The interviewer would say before I can answer that, would you pick
up all the activity cards that you do with your family member outside.
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(Interviewer writes down the outside activities). Then the interviewer
would say, no I am not thinking of outdoor activities.
e. The resident might say, are you thinking of an activity that we do
together that requires us to leave the residence in a car?
f. The interviewer would say before I can answer that, would you pick
up all the activity cards that you have to leave with your family in a
car? (Interviewer writes down the activities). Then the interviewer
would say, no I am not thinking of activities you have to leave in a car
to get to do.
g. Goes on until all the cards are selected.
B. Rating questions. Family Version: Have the family member do this about
what he or she thinks the relative views the activities.
1. Have the resident pick out activities that one does currently and divide in
stacks ranging from one likes most to least.
2. Can rearrange these activities that one does to the hardest to the easiest to
do.
3. Can rearrange these activities that one makes most physically well, or
most satisfied, etc.
Post-installation questions
4. Rate your satisfaction with Alexa.
5. Family Version: Rate your relative’s satisfaction with Alexa.
6. Which technology is hardest to easiest to use?
7. Family Version: Which technology is the hardest or easiest for your
relative to use?
First Interview pre-installation, and 2nd and 3rd interviews post-installation with
Componential analysis completed using paradigm worksheet
A. Discover missing attributes with contrast questions arising from worksheet.
For example, does playing bingo regularly give you a sense of well-being?
(Yes or No) Does playing bingo regularly help you spend time with friends
who live here? (Yes or No). Does playing bingo regularly help you leave your
apartment and walk to another location for brief exercise? (yes or no).
B. Family Version: Does your relative playing bingo regularly help him or her
spend time with friends who live there? (Yes or No). Does playing bingo
regularly help your relative leave the apartment and walk to another location
for brief exercise? (yes or no).
C. Post-installation: Discover missing attributes with contrast questions arising
from worksheet. For example, does using Alexa regularly give you a sense of
well-being (Yes or No). Does using Alexa cause you to spend a lot of time
interacting with it? (Yes or no). Does using Alexa increase your sitting time?
(Yes or No)
D. Family Version: Discover missing attributes with contrast questions arising
from worksheet. For example, does your relative using Alexa regularly give
you a sense of his or her well-being (Yes or No). Does using Alexa cause your
relative to spend a lot of time interacting with it? (Yes or no). Does using
Alexa increase your relative’s sitting time? (Yes or No)
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V.

Observation questions for Care Advisor Consultation before and after [technology
provider] Installation.
A. Pre-Installation Care Advisor Consultation: What do you think about what
you learned about the technology? Did you get all your questions answered?
If not, what do you want to know?
B. Post-Installation Care Advisor Consultation: How confident do you feel in
using the technology that is installed? Do you have any remaining questions?
What might cause you difficulty in using the technology? What might work
to solve your concern?

VI.

Cognitive Capacity Questions for initial and ongoing consent and assent.
Assessment of consent capacity uses an informal screening process during the
initial consent process and prior to any interviews or observation to identify
individuals who may have problems understanding consent-related issues, not
only initially, but on an ongoing basis given the fluctuations in capacity that are
often typical of those with certain diagnoses. The pre-screening questions include
questions about the purpose of the research, the voluntary nature of participation,
confidentiality, and possible risks and benefits (NIH, 2009). For those who have
difficulty answering questions about the research in the pre-screening, they are
provided with additional information and screening by licensed occupational
therapists in the state of Minnesota with expertise in determining cognitive
understanding. If the resident is not unable to understand, consent processes are
rescheduled to ascertain change in understanding that would allow participation in
the study. After no more than 3 attempts to determine understanding, the resident
can still participate with assent and consent of an authorized representative,
commonly referred to as a Legal Guardian (NIH, 2009). If an authorized
representative is not available and cognitive understanding does not change after
3 attempts at consent, the resident is withdrawn from the study.
A. The researchers begin the consent process with an oral overview of the study
and the consent form. After presenting the key points in each section of the
consent form, the resident is invited to ask questions to obtain clarification, or
if a legal guardian is present, the legal guardian is also invited to ask
questions.
B. Pre-screening questions after hearing about the study from the researchers
who obtain consent (Horner-Johnson & Bailey, 2013, pp. 3-4) are as follows
and are addressed to the resident and the legal guardian if present:
 Please tell me, in your own words, what this study is about?
 What will you be doing if you take part in this study? What are the options
you can additionally decide to do if you are interested in doing so?
 What are the risks of being in this study?
 Who decides what home technology you may use in this study?
 Who provides you with the home technology and installs it in your home?
 How will the home technology be maintained or serviced during the
study?
 Who pays for the home technology and will you ever be charged for this
during the study?
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When I say your taking part is completely voluntary, what does that mean
to you?
 When I say that your answers will be kept confidential, what does that
mean to you?
 What can you do if you start the study but don’t want to finish it?
 What happens to the technology that is installed in your home if you
decide to stop participating?
C. Interpretation of pre-screening answers: Correct answers are determined by
the resident’s and the legal guardian’s, if present, ability to paraphrase the
study information using their own words and frame responses as the
information applies to their own situation. Where any doubt exists as to the
appropriateness of a response, the researchers mark the item as insufficiently
understood.
a. If pre-screening indicates assent when a legal guardian is present and
the legal guardian understands the study: Researchers read aloud a
brief assent form which states that the researchers had: 1) explained
the study and described good and bad things that might happen to the
individual; 2) asked questions to make sure the individual understood
what would happen in the study; 3) answered any questions the
individual had about the study. The form also states that the individual
had thought about the study and decided to participate, including
whether selecting to participate in the options for in-depth
interviewing and observations.
b. If pre-screening indicates consent, the resident may elect to sign the
consent form to participate in the research study, including indicating
consent for options related to in-depth interviewing and observations.
D. In-depth determination of cognitive understanding occurs when the resident
does not understand each of the pre-screening questions or when the
likelihood of giving assent even with a legal guardian present is of concern.
The licensed occupational therapists on the research team then meets with the
resident, and the legal guardian, if present, for a further discussion of the study
and the resident’s understanding for at minimum, achieving assent with the
legal guardian giving consent.
a. In depth cognitive understanding of the research study is determined
by repeating the overview using a visual display of the process and
main points. Questions used previously that are appropriate for each
discussion point are then asked before moving on to the next
discussion point. At the end of the discussion, the resident is asked to
give an overview of what they know about the study. The researcher
with expertise may re-ask the pre-screening questions that indicate
important information was missing in the resident’s overview.
b. If it is determined assent can be given with a legal guardian present,
researchers with a license in occupational therapy read aloud a brief
assent form which states that the researchers: 1) explained the study
and described good and bad things that might happen to the individual;
2) asked questions to make sure the individual understood what would
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happen in the study; 3) answered any questions the individual had
about the study. The form also stated that the individual had thought
about the study and decided to participate and whether selecting other
participation options as in-depth interviews or observations.
c. If it is determined assent was not given, the researchers post-pone
consent and reschedule, unless the resident and the legal guardian
determine they would rather not participate. If the resident and the
legal guardian do not agree about whether to participate, then consent
is rescheduled.
d. If it is determined that consent cannot be given and there is no legal
guardian present, the researcher will reschedule with the resident
another time for the consent process.
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Appendix D
2-Month Post-Installation Interview Guide
Second Interview Questions
Grand Tour Question:
 Give me a tour of the equipment and show me how you use it.


When you look at the information from the dashboard, what do you think about?

Mini Tour Question:


How have your activities changed since installation of the equipment? Describe the change.

Structural questions:







Are there different kind of activities you do now that the equipment has been installed that you
did not do before?
Are there different ways you talk to your family member than you did before now that you have
the equipment?
Are there different ways your sense of well-being has been affected since the installation of the
equipment?
Do you do any activities that are specifically related to the technology? Describe those. How
would you label them?
Do other people who have this technology now engage in activity differently? If so, how? How
would you describe these kinds of differences?
Would others find using Alexa gives one a sense of well-being? Would you say that? Why or
why not?

Card Sort:
Pull out activities from the stack that you do now because of the technology. How are these
activities you pulled out alike? How are they different?
Or
Pick out two activities you do that are affected by the technology. How are they alike or
different? Pick out three, how are they alike or different?
Contrast Verification:
I am interested in the kind of decisions you make to use the technology. What are the decisions
you make to use Alexa? How are these decisions alike or different?

On a scale of 1-10, with 10 being most satisfied, rate your satisfaction with Alexa (substitute
other aspects of the technology). Explain your ratings.
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Appendix E
Family Member Interview Guide
Family Interview Questions:
Dashboard Experiences:
1. Give me a tour of your dashboard.
a. Describe what the dashboard tells you. Please show me.
b. Please describe to me how the technology works.
c. How would you describe the purpose of the smart home sensor technology?
2. Tell me about your experience setting up the dashboard.
a. Why did you decide to put the dashboard on that device over another (i.e.
computer vs. smart phone)?
b. What went well? What could have gone better?
c. Tell me about the support BB/GS has provided. What went well? What could
have gone better?
3. Tell me about your interactions with the dashboard.
a. If family member has used the dashboard:
i. What has been going well using the dashboard?
ii. What difficulties or frustrations have you experienced using the
dashboard?
iii. Do you initiate checking the dashboard? When? How often do you
remember you have the dashboard/notice the technology?
iv. Do you check the dashboard when it alerts you? Describe your
experiences.
v. What information are you most interested in seeing, or what information
are you seeking when you look at the dashboard? Why?
vi. What are your reactions to the information provided by the dashboard?
Why?
b. If family member has not used the dashboard:
i. Explain to me why you have not used the dashboard?
ii. What is hindering you from using the dashboard?
iii. What would help you/better allow you to use the dashboard?
c. On a scale of 1 to 10, with 10 being the most satisfied, what would you rate your
satisfaction with the technology?
i. What reasons do you give it a __ out of 10?
ii. What would make you give your satisfaction rating a 10 out of 10?
iii. What would you keep the same about the technology? What would you
change about the technology?
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Communication with Relative:
1. What changes have you noticed regarding who initiates communication between you and
your relative since the technology was installed?
a. (Whether or not a difference is indicated:) Why do you think this is?
b. In what circumstances is your relative likely to initiate communication with you
now the technology has been installed? Why?
i. Least likely? Why?
c. In what circumstances are you likely to communicate with your relative now that
the technology has been installed? Why?
i. Least likely? Why?
2. What changes have you noticed regarding the means in which you and your relative
communicate since the technology was installed (i.e. phone, in-person, etc.)?
a. (Whether or not a difference is indicated:) Why do you think this is?
3. What changes have you noticed regarding how often you and your relative communicate
since the technology was installed?
a. (Whether or not a difference is indicated:) Why do you think this is?
4. What changes have you noticed regarding how long you and your relative communicate
since the technology was installed?
a. (Whether or not a difference is indicated:) Why do you think this is?
5. What changes have you noticed regarding topics of conversation between you and your
relative since the technology was installed?
a. (Whether or not a difference is indicated:) Why do you think this is?
b. Are there any topics you think you and your relative are more likely to discuss
since the technology has been installed? Why?
c. Are there any topics you think you and your relative are less likely to discuss
since the technology has been installed? Why?
Relative’s Activities:
1. What changes have you noticed in your relative’s activities now that the technology has
been installed?
a. (Whether or not a difference is indicated:) Why do you think this is?
b. Are there any activities your relative now engages in that he or she didn’t before
the technology was installed? Why?
c. Has your relative stopped engaging in any activities since the technology has been
installed? Why?
d. Have you noticed any changes in frequency or duration of activity engagement
since the technology has been installed?
2. Does your relative engage in any activities that are specifically related to the technology?
Describe them.
a. How would your relative label them or refer to these activities?
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i. Sematic relationship verification: What activity category would your
relative say activities related to the technology belong to? (i.e. Your
relative might say Bingo is a type of social activity vs. entertainment
activity).
b. When is your relative more likely to engage in this/these activities? Why?
c. When is your relative less likely to engage in this/these activities? Why?
d. How would your relative say this/these activities benefit him or her?
(If participant has Alexa) Native language verification: Would your relative refer to using
Alexa as an activity? If not, what would he or she call it?
Contrast verification questions: I am interested in decisions you have helped your
relative make. What activities have required you to help with the decision for your
relative to participate? Please list multiple activities.
a. How were these decisions alike or different?
b. (If participant has Alexa): What are the decisions your relative makes to use Alexa?
i. How are these decisions alike?
ii. How are these decisions different?
(If participant has Alexa): On a scale of 1 to 10, with 10 being the most satisfied, what
would you rate your satisfaction with the technology?
a. What reasons do you give it a __ out of 10?
b. What would make you give your satisfaction rating a 10 out of 10?
(If participant has Alexa): Comparing the smart home sensor technology and Alexa,
which technology is harder and which is easier for your relative to use?
a. Why is ____ harder for your relative to use?
i. What do you think would make it easier for your relative to use ___?
b. Why is ____ easier for your relative to use?
i. Is there anything you would change to make it easier to use ___?

Activity Card Sort (or can ask family member to name activities without using the deck):
1. Pull out activities from the stack (or list activities) that your relative does now because of
the technology.
a. How are these activities alike?
b. How are they different?
2. Pull out activities from the stack (or list activities) that your relative does not do now
because of the technology.
a. How are these activities alike?
b. How are they different?
3. Pick out two to three activities (or list two to three activities) your relative does that are
affected by the technology.
a. How are these activities alike?
b. How are they different?
Opinion of Relative’s Well-being:
1. What changes have you experienced regarding your concern for your relative’s wellbeing since the technology was installed?
d. (Whether or not a difference is indicated:) Why do you think this is?
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e. What are you less concerned about?
f. Is there anything you are more concerned about? Please describe.
2. (If participant has Alexa): Others find using Alexa gives one a sense of well-being.
Would you say that is true of your relative?
a. (Whether or not a difference is indicated:) Why do you think this is? / In what
ways does Alexa provide your relative with a sense of well-being?
Relationship with Relative:
1. What changes have you experienced regarding your relationship with your relative since
the smart home sensor technology was installed?
a. (Whether or not a difference is indicated:) Why do you think this is?
2. (If participant has Alexa): What changes have you experienced regarding your
relationship with your relative since Alexa was installed?
a. (Whether or not a difference is indicated:) Why do you think this is?
Opinion of Relative’s Supports:
1. What support do you perceived the smart home sensor technology provides to your
relative?
a. How much or little do you think your relative benefits by having the technology?
b. How else do you wish the technology would support your relative?
2. (If participant has Alexa): What support do you perceive Alexa provides to your relative?
a. How much or little do you think your relative benefits by having Alexa?
b. How else do you wish Alexa would support your relative?
Discover missing attributes with contrast questions arising from interview: You can create your
own questions based on content on the interview. Here are some examples:
1. Does the smart home sensor technology give you a sense of your relative’s well-being?
(Yes or No).
a. How does the technology compare to other supports offered to your relative
currently?
2. Has the smart home sensor technology improved your relationship with your relative?
(Yes or No).
3. (If participant has Alexa): Does using Alexa increase your relative’s sitting time? (Yes or
No).
4. (If participant has Alexa): Does using Alexa cause your relative to spend a lot of time
interacting with it? (Yes or no).
Presentation Feedback:
1. Did you attend the presentation about the technology held at the [senior living facility]?
a. If family member did attend the presentation:
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i. What were your overall impressions? What do you think went well? What
would you suggest be done differently?
ii. How did you hear about the study?
iii. Do you think this was a good way to hear about the study?
iv. What other ways do you think would have been easy for you to hear about
the study?
b. If family member did not attend the presentation:
i. How did you hear about the study?
ii. Do you think this was a good way to hear about the study?
iii. What other ways do you think would have been easy for you to hear about
the study?
iv. What were your overall impressions of the study?
v. What prevented you from coming to the presentation?
vi. What would allow you to come to presentations in the future?
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Appendix F
8-Month Post-Installation Interview Guide
3rd In-depth Interview Guide 3 (make sure to bring audio recorder, consent documents,
completed checklists, themes and/or transcript from 2nd interview)
3rd in-depth interview post-installation Script
Hello my name is ______. I am a student, or researcher from St. Catherine University. My
colleague talked to you previously and I am back to talk to you some more about those activities
you do and your sense of well-being and about your experience with the smart home sensor
technology. Here is information about the project, St. Catherine University, and contact
information if you have any questions. You should already have this information so you may not
need this again. Is this still a good time for us to have this conversation?
Tell me what you remember about this study and I will answer any remaining questions for you.
(Go to pre-interview consent understanding questions).
If passes questions, proceed with interview. If the resident does not pass, state: We need to
reschedule your interview for another time when we can talk more about the research and its
purpose. When may I come back?
For me to remember what you tell me, I will be taking notes, as will my partner here.
Additionally, I am going to use an audio recorder so that I remember our discussion. In fact, I
have brought back a transcript from before. I would like you to read through it and make sure
we captured what you wanted to tell us. Here is a copy of the transcript of your last interview. I
have a second copy here for me, and I need you to initial and date it that you have received a
copy of the transcript for your verification. If you see that we have transcribed something in
error, please contact Dr. Karen Sames at the phone number on your copy of the transcript..
Once we have finished all our interviews, I will give you the audio file to keep if you want it. Do
you have any more questions about the process?
Now let’s get started. I will be asking you more about your daily activities than we might have
the last time, particularly discussing how the equipment has changed things for you now that you
have had it for a longer time. Feel free to give me as much information as you want. I may ask
follow-up questions to make sure I understand, but at any time you can ask to move on to other
questions or to end the interview. The interview is scheduled to last about 1 hour and 30 minutes.
Interview Questions developed for 3rd In-depth Interview
Start by asking the broader questions, then sub-questions as follow up
1. Please describe your experiences with the smart home sensor technology? How have
you used the technology within your daily life? or How have you experienced the
technology within the context of your daily life?
2. Can you give us/me a tour of the equipment and show us/me how you use it?
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Do you feel your activity, communication with others, sense of well-being or some other
aspect of your life has changed by using the technology?
o Tell me about your typical daily activities. Have any of your activities or routines
changed by having the technology? Can you describe that change?
o Tell me how you typically communicate with family members. Has that changed
now that you have the technology? (Could reference the checklist here and say
something like: I see that you mentioned using email as the main way you
communicate with family about your well-being. Are you still using email to
notify them of….)? Please describe.
o Would you say your sense of well-being has been affected by using the
technology? (i.e feeling of safety). Please describe.
o How well do you think the technology works?

3. What would you say has influenced the use of or way in which you’ve used the
technology? (Start by asking this larger question, then supplement with the bulleted questions
below to get more comprehensive information. Some questions may need to be broken down in
order to get a response. For instance the person might talk about how daughter influences…but
then you might follow up by asking “describe how [senior living facility] staff….”)







Please describe how other persons have influenced your use of the technology (Staff at
[senior living facility], your family, other residents, [senior living facility] staff, etc.)?
Please describe how the setup of your home has influenced use of the technology
Please describe how the design of the equipment or dashboard has influenced use of the
technology
Please describe ways in which your customs, activity patterns, beliefs, beliefs of others at
[senior living facility] (who are or aren’t using the technology) has influenced use of the
technology (cultural influences)
Please describe how your stage in life, history or time of day or year has influenced (i.e.
are you more likely to look at the dashboard in the morning, afternoon, etc. or around a
particular holiday or are you more/less likely to use the technology because you are
retired) use of the technology (temporal)

4. When you talk about the smart home sensor technology with other residents who are
not participating in the project, what do you tell them?
o What questions do they ask you?
5. When you signed up for the project, what were you hoping that the research would
show?
o What would you have done differently if you were designing this research?
6. Is there anything else you’d like to tell me about the technology, your activities, or wellbeing?
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Fieldnote Guide
Fieldnote and Observation Guide
Participant Code:
Date:
Interviewer:
Notes
Data-Based Observations

Interpretations/Questions/Comments
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Appendix H
Activity Card Sort
Resident

Date

Card #

Do
now

1

Activity
Shopping in a store

2

Shopping for Groceries

3

Dishes

4

Laundry

5

Yard Maintenance

6

Taking out the Trash

7

Cooking Dinner

8

House Maintenance

9

Fixing things

10

Driving

11

Getting Gas

12

Car Maintenance

13
14

Going to Doctor or
Therapy
Taking care of a Pet

15

Paying bills

16

Making investments

17

Resting

18

Beauty/ Barbershop

19

Child Care

20

Work (Paid)

21

Spectator Sports

Date
Used
to do

Never Do
did
now

Location
Used
to do

Never
did

Notes
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Resident

Date

Card #

Do
now

22

Activity
Recreational Shopping

23

Cooking as a Hobby

24
25
26

Sewing (clothing &
household including
mending)
Needle Crafts (knitting,
needlepoint, quilting)
Hand Crafts

28

Comptuer (Email,
paying bills, shopping)
Computer Games

29

Collecting

27

34

Playing Cards (Solitare,
Poker, Bridge)
Table Games
(Checkers)
Putting Together
Puzzles
Crossword or Sudoku
Puzzles
Photography

35

Drawing/ Painting

36

Interior Decorating

37

Playing a Musical
Instrument
Reading Magazines/
Books
Reading Newspaper

30
31
32
33

38
39

Date
Used
to do

Never Do
did
now

79

Location
Used
to do

Never
did

Notes
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Resident
Card #

Date

43

Activity
Reading the Bible/
Religious Materials
Singing in Choir or
Group
Creative writing/
journal
Letter writing

44

Bird watching

45

Going to museum

46
47

Going to garden or
park
Attending concerts

48

Going to casino

49

Bingo/ lottery

50

Going to the theater

51

Watching movies

52

Watching television

53

Listening to music

54

Listening to Radio

55

Sitting and thinking

56

Swimming

57

Playing team sports

58

Woodworking

59

Bowling

60

Golfing

40
41
42

Date

80

Location

Do Used Never Do Used Never
now to do did
now to do did

Notes
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Resident
Card #

Date

61

Activity
Walking

62

Running

63

Exercising

64

66

Yoga/ Pilates/ Tai
Chi
Playing tennis or
other racquet sports
Hiking

67

Bicycling

68

Yard games

69

Camping

70

Canoeing/ boating/
sailing
Fishing

65

71
72

76

Gardening/ growing
flowers
Studying for
personal
advancement
Traveling local/
regional
Traveling national/
international
Parties/ picnics

77

Family gatherings

78

Talking on the
telephone
Vising family/
friends who are ill
Visiting with friends

73
74
75

79
80

Date

81

Location

Do Used Never Do Used Never
now to do did
now to do did

Notes
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Resident

Date

Card #

Do
now

81

Activity
Eating at a restaurant

82

Dancing

83

Going to a place of
worship
Volunteer work

84
85
86
87
88
89

Going to children's or
grandchildren's
activities
Story telling with
children
Being with spouse or
partner
Dating/ spending time
with friends
Entertaining at home
or club

Date
Used
to do

Never Do
did
now
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Location
Used
to do

Never
did

Notes
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Appendix I
Framework Analysis Charting Matrix Outline

Code Categories Identified in the Coding Analysis

Participant
Interview
PreInstallation of
Smart
Technology

Activity
Changes

Smart
Technology
Use/
Usefulness

Communication
With/About the
Smart
Technology

Participant –
Family
Member
Relationship/
Roles

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Quote

Participant
Interview

Interviews

2 Months
PostInstallation of
Smart
Technology
Family
Member
Interview
2 Months
PostInstallation of
Smart
Technology
Participant
Interview

Quote
8 Months
PostInstallation of
Smart
Technology
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Appendix J
Framework Analysis Mediating Variables of Emerging Themes

Mediating/ Influencing Variables of Emerging Themes
Activities Staying the Same
Supportive Environment
Good Wellbeing
Doesn’t Need the Technology
Recovery from Surgery
Recovery from Hospital
Maintains Medial Appointments
Good Personal Health
Good Memory
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Appendix K
Framework Analysis Mapping and Interpretation Outline

Mediating Variable:
Activities Staying the Same
Descriptive Quote

Mediating
Variable:
Recovery from
Surgery
Descriptive
Quote

Mediating
Variable:
Recovery
from Hospital
Descriptive
Quote

Mediating
Variable:
Maintains
Medial
Appointments
Descriptive
Quote

wellbeing
wellbeing

Mediating Variable:
Supportive Environment
Descriptive Quote

Mediating Variable:
Good Wellbeing
Descriptive Quote

wellbeing

wellbeing

Mediating Variable:
Doesn’t Need the Smart
Technology
Descriptive Quote

Mediating Variable:
Good Personal Health
Descriptive Quote

Mediating Variable:
Good Memory
Descriptive Quote

wellbeing
Results to Research Question:
The Participant’s Communication
with her Family member
remained the same with the
addition of Smart Technology
Descriptive Quote

